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PREFACE 



Production of radiologic images of acceptable diagnostic quality obtained with minimum 
radiation exposure to patients is a basic goal of the Bureau of Radiological Health (BRH). 
The efforts of the Division of Training and Medical Applications to meet this goal are 
diverse; one very promising approach is the development and dissemination of Quality 
Assurance (QA) informaton and methodology for medical uses of radiation. A Quality 
Assurance Recommendation for diagnostic radiology facilities was published in the 
FEDERAL REGISTER on December 11, 1979, The Division is also developing a series of 
quality assurance instruction manuals. These manuals describe in detail the establishment 
and operation of specific elements of a quality assurance program. They present proven QA 
techniques that can be adapted by individual radiology facilities according to their needs 
and resources. These manuals are part of the ^'BRH Quality Assurance Publications" series 
providing QA infofmalion for many uses ot medical radiation including ultrasound, nuclear 
medicine, and radiation therapy as well as diagnostic radiology. A listing of subjects and 
specific titles follows. 

This volume, "Radiographic Film Processing Quality Assurance: A Self-Teaching ' 
Workbook," is intended as an educational aid in implementing a quality assurance program 
for radiographic film processing. It consists of several typical examples of processing 
problems, each in the form of an "exercise," The exercises are presented as they would 
occur in practice from control charts and maintenance logs, followed by logical solutions. 

This and r^elated materials will allow a radiographic film processing QA program to be 
implemented with maximum ease and understanding. 

We welcome comments on your experience with this manual, as well as suggestions for 
the content, style, and direction of future manuals. 



William S. ProMTrzio, Ph. 
Director ^ 
Division of Training and 




Medical Applications 
Bureau of Radiological Health 
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RADIOGRAPHIC FILM PROCESSING QUALITY ASSURANCE: 
A SELF-TEACHING WORKBOOK 



INTRODUCTION 

The existence of variability and fluctuations in the automatic processing of radioeraphs 
can contribute significantly to increased patient dose, increased incidences of retakes, and 
poorer image quality. A processing Quality Assurance program can eliminate and control 
much of this variability and be highly cost effective. 

Perhaps the most difficult task in the proper maintenance of a QA program is in 
determining the probable cause of a processing problem, appropriate corrective action to 
take, and when to act. This workbook presents several typical problems requiring correction 
which will be found in a QA program. Each problem is presented as an exercise followed by 
a step-by-step reasoning process, so that you can determine the probable cause and 
appropriate corrective measures. In each case, these determinations are based on routinely 
obtained sensitometric data, simple physical measurements, consideration of the processor's 
recent "history," and common sense observations on the state of the processor itself. The 
answers' arrived at in this way will normally represent the most likely alternative. The 
suggested corrective actions will not necessarily be the only ones acceptable, but are those 
which the author has found to be useful and workable in practice. 

This workbook has been designed for use in conjunction with the manual, "Photographic 
QuaUty Assurance in Diagnostic Radiology, Nuclear Medicine and Radiation Therapy" (1). As 
a prerequisite, you should read it before proceeding. The slide-tape package, "A Basic 
Program: Quality Control for the Automa'cic Film Processor" (2) will provide a bas'c 
introduction to the subject of radiographic film processing quality control. 

This workbook by no means attempts to cover all possible problems. It is hoped, 
however, that as a result of these tutorial exercises you will begin to develop a "feel" for 
the type of reasoning and logic needed in weeks of experience and trial-and-error before 
gaining confidence in maintaining the QA program. You are therefore strongly urged not 
to become discouraged before reaching this stage if it seems difficult at first. 

BACKGROUND 

The concepts and procedures for performing a Quality Assurance program on radio- 
graphic film processors are discussed in detail in Reference 1. Essentially, the program 
involves routine (i.e., once or twice daily) exposure of a sheet of control x-ray film to a 
sensitometer, after which the film is processed. 

Control x-ray film is a batch of the same type film used in the department, but which is 
set aside to be used only for the QA program. There will be very little difference in film 
speed, contrast or fog among the sheets of film in this batch. A sensitometer is a device 
which exposes a sheet of film to a controlled, reproducible light source. This light source is 
generally attenuated by a filter to produce a "stepwedge" image showing grey levels ranging 
from base plus fog (B + F) to maximum density. When such an exposure is made on a sheet 
of control film and then processed, any changes in optical density (O.D.) of the step wedge 
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image can only be due to changes in processing, since both the film and exposure are tightly 
controlled. 

Thus, changes in processing may be characterized by changes in the density of this 
"stepwedge'* image. If the "steps" of this image are plotted vs. optical density (Fig. 1) an "H 
& D" or "characteristic" curve results. Most diagnostic information is found within the 
linear portion of this curve. To adequately describe this curve, therefore, only the following 
information is needed: 

(a) The "slope" of the straight line portion. For this, a "density difference" index is 
calculated. This is the difference in density between two steps: one near the 
"shoulder" of the curve (2-2.5 O.D.) and one near the "toe" (O.D. ^-6). This 
serves as an index of contrast. 

(b) The position or location of the straight line portion. For this, the density of a 
mid-density (MD) step (1.0-1.5 O.D.) is recorded. This number locates the line 
horizontally, and is an index of "speed." 

(c) The base plug fog (B + F) level of the curve. For this, the density of an unexposed 
region of the film is recorded. 

On a daily basis, therefore, only these four points (two for density difference, one each 
for mid-density and base plus fog) are measured, using a densitometer, and recorded. 
Changes in processing are then determined by comparing these numbers to the desired 
levels. In the following, processing is considered acceptable if the DD and MD indices are 
both within desired or optimum values. 




0.0' ^ ^ ^ ' ^ ^ 

LOG RELATIVE EXPOSURE 



Figure 1. Obtaining o.*^ H ic D curve from a sensitometric strip. 
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INSTRUCTIONS 

nrohlem^iir^ -M ^ °k '"P^^'"}^"^ ^ut Very representative examples of processing 

problems which will normally be found as part of a QA program. Each exercise consists of 
one such example and is arranged in the following fashion. ^The f irsfpair of op%sSi"g S 

SrfUt'eS^Af/ " ^'^'■^ ^"'^ ^ P'-^^^^^'- "maintenance log't'^be used fn 

*e!di^g ?J5ese a';: ^ensitometric data are given under elch date/time 

(a) Density Difference (DD): This is the difference in optical density of two 
standardized steps on the sensitometric strip: one with an optical density 
between 2.0 and 2.5 and the other with an optical density of about 0.5. This 
number serves as an index of contrast. 



(b) 



(c) 



Medium Density (MD): This is the optical density of a standardized area on the 
sensitometric strip with an O.D. around 1.0. This number serves as an index of 
relative speed. 

Base Plus Fog (B + F): This is the optical density of an unexposed portion of the 
sensitometric strip. ^ ^ 

2lt%%S{'^^'^ ^'/.^^"''l"^ ^^""^ ^"'■''^S day: one from a sensitometric strip processed 
about 9:00 a.m. and the other processed about 3:00 or t^-.OO p.m. Each "gap" in the charts 
corresponds to a weekend when no sensitometry was performed. 

limil^^.iH !h^"^7 °" each chart is a set of circled data points which fall outside the control 

IcS fac^g 5.Ts chTrt'Xtli^f''"?-''" ^?'°u "^^^ P"""'^"" °* P""""^^"^ maintenance 
log lacing this chart contains entries of all actions taken on the processor before the 

deviation occurred and thus represents the processor's "recent histoVy" AH actions Ire 
recorded: those done routinely as well as corrective actions. You should use ?he ?oe and 
cauTof'te oroblf^'^'S T "^"""^^^S^ available to '^educe-'the p oLble 

tem^rtturt ZnlH suggested corrective procedures. Since the developer 

temperature should be read whenever a sensitometric strip is made, this factor should be 
^^ni ; f ^°"Sh It is not included in the exercise. In many case , Seref ore, you must 
propose two possible courses of action: one assuming improper developer temperaS^e and 

^clud^ hot?^hT'"?nP''?P^^''"r"'°^"'" The course of action developed should 

include both the steps to be taken in finding the cause and those taken to correct it. 

^nrl'!l.ti,f P^'L °* opposing pages shows the maintenance log after the appropriate 
corrective actions have been taken and a detailed evaluation and dilrussion of the example 
of problem^"' '"^^"'^""^ °'" ^'^^^^ g^^^" order to prevent or minimLe that tyi^* 

« ^M^^^^K^^^'P^^^ ""^^^ "P ^^^^ succeeding exercise. Think carefully about each 
problem before turning to the answer on the next page. Sometimes there will be no 
apparent way to correctly interpret the problem from the data livTn This is intended 
e:!Zi:nL''T'°''' encoun^ered in practice, and can'only be h^ndlei throu^^^^ 

Srgive^nTS^^^^^^^^^^ This 
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KEY: CI - Cleaned ■ RI - Increased Replenishment Rate TD • Developer Temperature Adjust, 

CC • Total Chemistry Change RL - Lowered. Replenishment Rate ' TW - Water Temperature Adjust. 

CO • Changed Developer, HD - Hixed New Developer Replen. HR • Hechanical Repair 

CF - Changed Fixer HF - Hixed New Fixer Replen. OT - Other (coment) 
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FACILITY GENERAL HOSPITAL 
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ACTION'S C\' PROCESSOR 
Date Time Actions (Circle On 

3/2. ^'g® CL CC CD CF (Ri) 

an 



3/5* 3:1 0 1) CL CC CD CF ri(rl) 

3/f I'lQfl Cl CC CD CF RI 



pm CL CC CD CF' RI 



am 



CL CC CD CF.RI 



ai!i 

jin CL CC CD CF RI R 

am 

Ji CL CC CD CF RI R 

J]' CL CC CD CF RI R 

aiii 

JT. CL CC CD CF RI R 
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m 

Ji CL CC CD CF RI R 
ai;i 

J!! CL CC CO CF RI R 
jn CL CC CD CF RI R 

jra CL CC CO CF RI R 

am 

_P2! CI CC CD CF Ri RI 

am 

J3 CL CC CD CF RI RI 

am 

£ CL CC CD CF RI .R 

am 

pm CL CC CD CF RI R: 



KEY: CL - Cleaned • RI 

CC - Total Chemistry Change RL 
CO • Changed Developer ' KD 
CF - Changed Fizer liF 



•See Key). 
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HD "HF 'TD TW HR OT' 



MD HF TD TW HR 0T_ 

HD HF TD TW HR OT, 

HD HF TD TW HR 0T_ 

KD HF TD TW HR OT^ 

HD HF TO Tl^ HR OT^ 

HD HF TD TW HR 0T_ 

HD HF TO TH HR 0T_ 

HD HF TO TW HR OT 



HD HF' TO TW HR OT 



Increased Replenishment Rate TO .- Developer Temperature Adjust. 
Lowered Replenishment Rate ' TW ■ Water Temperature Adjust. 
Hixed New Developer Replen. HR - Hechanical Repair 
Hixed New Fixer Replen. ' 0T • Other (comment) 
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ANSWER: Over-replenishment 



CORRECTIVE ACTION: Turn back replenishment rate and run several fully exposed films 
(i.e., films that have been exposed to visible light.) 

EXPLANATIONS: Since both the speed and contrast indices are high, the indication is that 
there has been an increase in either developer temperature or chemical activity (strength). 
Usually, the developer temperature is measured routinely and found t6 be normal (in this 
case, 92^). Thus, the source of the problem is probably in the developer chemistry. The 
fact that a gradual upward trend is evidenced during the week points to the replenishment 
rate being too high as the cause. That is, as each film is processed, a little more new 
developer is added via replenishment than is used up by the film's development, thus 
gradually increasing the strength of the chemicals in the developer tank. Turning down the 
replenishment rate will alleviate this problem, although the precise amount of reduction 
depends on the individual facility and must be determined by trial and error. This 
corrective action alone, however, may not bring the processor back to within the control 
limits for several days. Thus, in addition, several fully exposed films should be run through 
the processor until the processor is back within the normc.1 limits. These fully exposed films 
reauce developer strength by using much more developer in their processing than is replaced 
through replenishment. 

You will observe that in this exercise the replenishment rate had been increased earlier 
in the week, apparently in response to under-replenishment. In practice, it will be found 
that improper replenishment is a common source of improper development, since variation 
in patient load, types of exams, film processing practices, and even the amount of chemicals 
in the replenisher tanks can affect the amount of replenishment. 
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— r " T 1 i . ' '^^ * ^"^'"^"^^ Replenishment Rats TD - Developer Temperature Adjust. 

Z ' It T.^ ''"3"9^ ' Lowered Replenishment Rate ' TW • Water Temperature Adjust. 

C - ange eveloper HO - Hixed New Developer Replen. HR - Hechanical Repair 

CF - Changed Fixer NF - Hixed to Fixer Replen. 'OT ' 
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FACILITY GENERAL HOSPITAL 



.PROCESSOR P 



-MONTH JEL 



DATE 
TIME 



Z 



1 



I 



1 



(0 



3 



4 



6 



1 



DENSITY DIFFERENCE (CONTRAST) (STEP - STEP. 




BASE PLUS FOG 



10 



iilioWiolnlioMiiM 



)10 



D-MAX 



H 
0 



ACTIOSS Ofl PROCESSOR 
Date Time Actions (Circle On 
3jl j .'lf® CL CC CD CF (S) 



ill 



iiio 



3:ioQ CL CC CO CF' ri 

J.'IO CL CC CD CF' ri 



0 



CC CD CF' RI 

am 

I2;M CL CC CO cf.ri 

am ■ 

pill CL CC CD CF RI 

am 

pm CL CC CD CF RI 

am 

PI!!' CL CC CO CF RI 

pm CL CC CD CF RI 



am 



CL CC CD CF RI 



J CL CC CD CF Ri 

am 

piii CL CC CD CF RI RI 



JO CL CC CD CF RI RI 

am 

J!!! CL CC CD CF RI'.RI 
am 

Jii! CL CC CD C? RI R 

am 

J CL CC CD CF RI R 

am 

J CL CC CD CF RI R 

am 

CL CC CD CF Rl' R 



■ See Key) 
HD HF TO TW MR 
HO HF ID TH HR 
HO If TO TW HR 
HD HF TO TW HR 
HD HF TD(DhR 
HD HF^TO TW HR 

ho' hf 'to TW. HR 

■ HD HF TO TW HR 
HD "HF -TO TW' HR 
HO HF'tD TW HR 
HD HF TO -.TW HR 
HO HF TO TW HR 
HO HF TO TW HR 0' 
HD HF TO TW. HR 0' 
HD HF "tD TW 
HD HF TO TW HR 0' 
HD HF TD TW HR 0' 
HO HF TD T!^ HR 0' 



0' 



Rate TO Developer Temperature Adjust. 



— ^ ' ?5^J1 , • Increased Replenishment .« .^K^m- mmmri hqji 

- ;f 21 heraistry Change RL - Lowered Replenishment Rate TW Water Temperature Adjust 

' S ■ • 2!'^^ ^^Pl^"' " Mechanical Rep ir ^ 

C. - Changed Fixer HF ^ Hixed flew Fixer Replen. OT • Other (coraent) ■ 



Previous New 

Setting Setting Coraent 



ERIC 



2^ 



ANSWER: Oxidation and/or evaporation of the developer chemicals. 



CORRECTIVE ACTION: Addition of replenlsher directly into developer tank. 

EXPLANATION: This type of problem is very common in most facilities (and, in fact, may 
be the norm) after lengthy periods of low volume processing such as after a wed<end. It is 
the result of interaction of the developer chemicals with the atmosphere, causing oxidation 
and reduced chemical strength. Since the same chemicals have been sitting in the processor 
for many hours, the cumulative effect of the oxidation over this period of time can be 
sufficient to noticeably reduce the chemical activity. In most cases, the effect will be 
more pronounced in the contrast index than in the speed index. The reason is that there are 
actually two different "developing" chemicals in all developers. These are usually 
phenidone, which quickly produces the "greys", and hydroquinone, which more slowly 
produces the "blacks" on the final radiograph. The second chemical, hydroquinine, is more 
suceptible to chemical oxidation. Since a high density 'black" area on the sensitometric 
strip IS used to calculate the contrast index, this index is more affected by oxidation than 
the mid-density speed step. Again, this problem will very often be found after a long period 
of low volume processing, and it is therefore very important that the processor be checked 
before running any patient films at these times. 

The problem is corrected by simply adding new developer directly to the developer tank. 
This may be done in three ways: take the cover off the processor and carefully pour some 
developer replenisher into the developer tank in, for example, 100 ml increments until the 
control region is reached; or, manually trip the replenisher microswitches for a few 
moments causing replenisher to be dumped into the processor; or run some previously 
processed films (such as retakes). The last is often the easiest and merely causes 
replenishment with little use of developer. 



9'-- 
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ACTIOIIS OH PROCESSOR 

Date Time^ Actions (Circle One • See Key), 
;D CF(Ri) 

CF- RI 0 

cf' RI 



21 ?'l?y CL CC 

3/r 3:(0<{i) CL CC 

. am 

3/g /i'(Qig CL CC 

j/? ?;60P? CL CC 

am 

3/10 i 2;M CL CC 

am ■ 
pm CL CC 



n CL CC 

am 

j;' CL CC 

m 

Ji CL CC 

am 

jra CL CC 

am 

i! CL CC 

am 

pm CL CC 



jra CL CC 

am 

jm CL CC 
am 

jm CL CC 

am 

jm CL CC 

am 

jm CL CC 

am 

pm CL CC 



ERIC 



'§;, CL' Cleaned 
CC - Total Chemistr, 
CO • Changed Develo 
CF - Changed Fixer 



CF' RI 
CF.RI 
CF RI 



D CF RI RI 

D CF RI RI 

:D CF RI RI 

:0 CF RI RI 

D CF Ri RI 

:0 CF RI RI 

:D CF RI R 

D CF RI' R 

CF RI R 

CF RI R 

CF RI R 



Previous New 

Setting Setting Coment 



HD HF 

HO HF 

HD HF 

HO HF 

HO HF 

HD HF 

ho' HF 

HD HF 

HD 'HF 

HD HF 

HO HF 

HO HF 

HO HF 

HO HF 

HD HF 

HD HF 

HD HF 



TW MR 
TW HR 
TW HR 
™ HR 
0HR 
TM HR 



TO t HR 

0 TW HR 0' 

TD.t HR 0' 
D TW HR 

D TW HR 0' 

0 TW HR 0' 

'0 TW HR C 

TW HR 0 

TW HR 0 

TW HR 0 

TW HR 0 
TW HR 



4S .go 



OX/jftt[0^^■fliS^grlfflM|?f|^|fn■ 



1 CF RI RL HD HF 

■ RI • Increased Replenishment Rate TO .- Developer Temperature Adjust, 

Change RL • Lowered Replenishment Rate ' Tl^ ■ Water Temperature Adjust, 

ler • HD - Hixed New Developer Replen, HR - Hechanical Repair 

. HF - rlixed New Fixer Replen. ' OT - Other (comment) ■ 
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FACIIITY GWM. HOSPim 



.PROCESSOR M 



.mm 



ma 



DATE 
TIME 



ST 



10 



3 



1 



1 



1 



1 



10 



10 



10 



2 



II 



ID 



II 



1 



DENSITY DIFFERENCE (CONTRAST) (STEP - STEP | 




BASE PLUS FOG 



10 



11 20 20 20 II 



20 



201110 ;i02M1 



20 



201oa 



D-IVIAX 
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91 



ACTIOilS 0.^ PROCESSOR 



Date Time 



3|2 



3 



HSj CL cc 



Actions (Circle On 
;d CF@R 



2/5" liok CI cc 

^/£_WOjcL CC 

^ifiOpni CL CC 

3||Q CL CC 

ll^"!^ CL CC 



j' CL CC 

am 

pm CL CC 



jm CL CC 

ain 

ji CI CC 

am 

J! CL CC 
am 

J CL CC 

am 

J! CL CC 

am 

jn CL CC 

am 

jm CL CC 

am 

jij CL CC 

li 

pm CL CC 
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ERIC 



jgfj CL- Cleaned 
CC • Total Chenlstr; 
CD • Changed Develo 
CF - Changed Fixer 



CF- RI (rl) 

:D CF' RI R 

;0 CF' RI R 

;D CF RI R 

;D CF RI Rl 

:D CF RI Rl 

ID CF RI R 

;d'cf RI R 

:D CF RI R 

:D CF Ri R 

;0 CF RI Rl 

DCF RI R 
;d CF RIR 

;d CF Rl Rl 

:D CF RI R 

;D CF RI Rl 

CF Rl' R 



■See Key). 

HD HF TD TA M 

MD HF TO TW HR 

HD HF TD TW HR @_ 

HD HF TD TW HR (oj) 

HD HF TD(th)hR 0 

HD HF TO0HR 0 

HD HF .TO TW. HR 0 

HO HF TO TW HR 0 

HD llF TD TW HR 0 

HD HF TD TW HR 0 

HD HF TO .TW 

HD HF TD TW 

HO HF TD TW 

HO HF TD TW 

HO HF TO TW 

HD HF TD TW HR 0 

HD HF TO TW NR 0 

HD HF'tO TW HR 



Previous New 
Setting' Setting Cownt 



• RI • Increased Replenishment Rate TO Developer Temperature Adjust. 
Change RL ■ Lowered Replenishment Rate ' TW ^ Water Temperature Adjust, 
ler' • HD • Mixed New Developer Replen. HR - Hechanical Repair 
JF • Nixed New Fixer Replen, " OT • Other (coment) 



3i 



ANSWER: Developer temperature too high due to excessive wash water temperature. 
CORRECTIVE ACTION: Reduce wash water temperature to proper setting. 

EXPLANATION: As usual, the increase in all three monitored indices (contrast, speed, and 
base plus fog) points first to excessive developer temperature. In this case, the 
thermometer reading indicated a developer temperature of 9*^ instead of the normal 92^ 
for this processor. The normal impulse in these situations is to reduce the developer 
thermostat setting. It is strongly emphasized, however, that developer temperature 
problems are usually not caused by the thermostat, but by some other source of temperature 
fluctuation. The most probable culprit in non-cold water processors is the temperature or 
pressure of the wash water circulating through the developer heat exchanger. This water 
should normally be * to 5^ cooler than the desired developer temperature. If it is hotter 
than this, its heat exchanging capacity is greatly reduced. The resultant insufficient cooling 
of the recirculating developer allows the higher temperature in this example to occur. (In 
cold-water systems make sure that the water temperature is at least * to 5^ lower than the 
desired developer temperature.) 

Several factors can affect the wash water temperature: alteration of the wash water 
temperature setting; a surge or drop in the incoming hot or cold water pressure; or, a 
change in the temperature of either the hot or cold incoming water lines. In each case, the 
temperature of the mixed >yash water will be altered. 

In this case the wash water temperature setting was increased earlier in the week from 
80 to 88^, as noted in the processor maintenance log. The cause, apparently was not an 
improper temperature setting, but a change in the temperature of the incoming water. 
When this later returned to normal, the wash water was found to be too hot (91^), causing 
the observed problem. 

These conditions may be avoided by the following practices: 

(1) Do not alter a mechanical setting unless it is fairly certain that the setting is 
incorrect and not just the result of temporary environmental conditions. 

(2) Pressure and temperature gauges should be installed in both the incoming hot and 
cold water lineis in addition to the single ones usually installed at the mixing 
valve; this will allow easy determination of external water-related problems. 

(3) If a water problem is suspected, keq) an eye on it and correct immediately if the 
problem recurs. 

NOTE: A routine processor cleaning and chemistry change is entered in the maintenance 
log. It is important that all actions taken on the processor be entered in this log, and not 
just corrective actions taken in response to a problem. Many future problems may be traced 
to these routine procedures. 
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mm ON PROCESSOR 

Date Time Actions (Circle On 



3jZ 



3 



'IS* n CL cc 

am 



CL cc 

3/? I'lO ig CL CC 

3/? ^'m CL cc 
3|(0 l 2;3Qfl CL cc 



ll^W^ CL cc 



3 1/6 fcDO® (ct)^ 

am 

CL CC 



J CL CC 

am 

-E CC 

am 

P^i CL CC 



J CL CC 

am 

pm CL CC 



pm CI CC 



J! CI CC 

ai'D 

J! CI CC 

am 

i! CL CC 

am 

CL CC 



11: CL- Cleaned 
CC • Total Chemistr; 
CD • Changed Develo 
CF - Changed Fixer 



;D CF 



:D CF' R 

ID CF' R 

;d CF' R 

;0 CF .R 

;o CF R 

:o CF r: 

:D CF R 

;d CF R 

:D CF R 

;D CF R 

;d CF R 

CF r: 

CF R 
CF R 
CF R 

CF r: 

CF R 



0 



R 



See Key). 



Previous New 

Setting Setting Coiiment 



HD HF 
HD HF 
HD MF 
HD HF 
HD HF 
HD HF 
HD HF 
HD HF 
HD ^HF 
HO HF 
HD HF 
HD If 
HO HF 
HD HF 
HD HF 
HD HF 
HD HF 
HD HF' 
■ Rl-Increasei 



Tw HR o r ,6? .go • 

■D TW HR 0T_;gO :.7q ' ' 

■0 TM HR (05 Ron [0 g;(j?g^ga^,lm<;" 



TH HR 



■d(2)hr qt 

TO TW, HR OT^^ f^ftutini Cl^am^ 

'D TW HR 0T_ 

TW HR OT; ■ 

■D TW HR OT 

TW HR 0T^_ 

TW HR OT 

TW HR OT 

TW HR OT 



1- 



TW HR 0T_ 

TH HR 0T_ 

TW HR OT, 

TW HR OT 



Replenishment Rate TO - Developer Temperature Adjust, 
Change RL • Lowered Replenishment Rate ' TW Water Temperature Adjust, 
ler' ■ HO - Hixed New Developer Replen. MR - Hechanical Repair 
, HF • Hixed New Fixer Replen. ' OT - Other (cownt) ■ 



FACILITY GENERAL HOSPITAL 



PROCESSOR MAIN 



MONTH i™. 



^TE 

IME 



1 


z 


5 


I 


M 


1 


r 


5- 




(p 




1 




10 


10 


II 


II 


IZ 


11 


11 


13 




1^ 


16 


17 










































? 


3 




I 


9 


1 


(0 


3 




S 






i 


to 


H 




3 


ID 


4 




i 






3 


8 











































DENSITY DIFFERENCE (CONTRAST) (STEP, 



- STEP. 




BASE PLUS FOG 



Ml 20 20 2011 20 2011 io XOV> 11 l<l 20 2020 2;. 



1.020 



17 



10 



10 



D-IVIAX 
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38 



ERIC 



mm ON PROCESSOR 
Date Tk Actions (Circle Oni 



iii 



llil 



H 

OD 



ijl ^l^pm CL CC CO CF@ 



f CL CC CD CF RI . R 

am 

f CI CC CD CF Ri R 

ain 

f CL CC CD CF RI RI 
am 

f CL CC CD CF RI RI 

ai 

pm CL CC CD CF RI R 



Previous New 
Setting Setting Coiient 



HD HF TO W MR @_ 



• See Key), 

HD HF TD TW HR QT ;. ,6? .gO 

3/S' i'.IOj CL CC CO CF' RI ^ HD HF TD TW HR QT >gQ .7Q 
am ^ ^ ^ 

3|(0flCL CC CO CF RI RL HD HF TO TW HRfOI 

T<m CL CC CD CF RI R 

am 

,3 10 1 2:308 CL CC co cf.ri r 

am 

3/II CL CC CD CF RI R 

3|/6 ^00^ (5!)^ CD CF RI R 

!;i7pm CL @ CD CF RI R 

.am 

pm CL CC CD CF RI R 

am 

CL CC CD CF RI RI 

CL CC CD CF Ri RI 

CL CC CD CF RI RI 

CL CC CD CF RI RI 



HD HF TO(^)hR OT 

HD HF TD(9)HR OTJ]^ J2^ 

HD HF .TO TW. HR 0T^_ 

HD HF TO TW HR OT^^^; , ' ■ 

HD ^HF TD TW HR OT; 

HO HF TD TW HR 0T^_ 

k HF TO TW HR OT ^ 

HD HF TD TW HR 0T_ 

HO HF TD TW HR OT ^ 

HD HF TD TW HR OT 

HD HF TD TW HR OT ^ 

HD HF TD TW HR OT 

HD HF TD TW HR OT 

HD HF" TD TW HR OT 



{^t\A\r[i CUftftirvcj 



37 



M' CL" Cleaned . ■ RI • Increased Repleoislwent Rate TO • Developer Temperature Adjost. 

CC - Total Chemistry Change RL - Lowered Replenishment Rate ' TW Hater Temperature Adjust. 

CD - Changed Developer ' HD . Hixed New Developer Replen. HR . Hechanical Repair 

CF . Changed Fixer ■ HF - Hixed New Fixer Replen. ' OT - Other coment) 



ERIC 



ANSWER: Developer contaminated with fixer. 

CORRECTIVE ACTION: Drain and flush developer tank; refill and restart. 

EXPLANATION: The sharp drop in both the speed (MD) and contrast (DD) again suggests 
either a temperature drop or a problem with the chemistry. This time, the developer 
temperature is normal. As is often the case, a clue to the problem's source can be obtained 
from the maintenance log. You can see that the chemistry was changed following a routine 
processor cleaning which had been done the evening before. A problem associated with this 
change should be the first item suspected. The sharp drop in the processing in this suggests 
contamination of the developer with fixer.* It does not require much fixer to cause this 
amount of contamination, and could easily be the result of splash-over of fixer into the 
developer tank during refilling. 

The proper protocol to follow to avoid this problem is to refill the fixer tank first, with 
a cover over the developer tank. A quick flushing of the developer tank with water will 
remove any fixer residue. The developer tank may then be refilled without fear of 
contamination. 

Actually, it is difficult in this instance to ascertain that fixer contamination is the cause 
of the problem. It could, for example, have been the result of adding too much starter 
solution. In either case, the corrective procedure is the same, and should be taken without 
spending excessive time determining the precise cause. If it later becomes evident that the 
chemistry change was not at fault, other possibilities may be then pursued. 



♦Actually, for several film-chemistry combinations, a significant increase in developer 
activity may occur after contamination by small amounts of fixer (2K 
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ACTIONS U PROCESSOR 



0 



Date Time Actions (Circl 
S 



I urn 

21 CL CC CD CF (m 

^/^ am ^ 

' 3/? 3:io<g ) CL CC CD cf- 

. I ail 
_3/£_W^CL CC CD CF 

3/? ?;QDpm CL CC CD CF' 

m 

3 10 CL CC CD CF 

' am 
3/II CL CC CD CF 

fjOg(g)PCD CF 

3117 prp:o CL @ CD CF 
am 

pm CL CC CD CF 



Ji CL CC CD CF R 

am 

pni CL CC CD CF R 



ai;i 



P CL CC CD CF R 

am 

pm CL CC CD CF R: 



jm CL CC CD CF R 

am 

Jt CI CC CD CF r: 

am 

J CL CC CD CF R 

am 

J CL CC CD CF r: 

am 

pm CL CC CD CF R 



One -See Key), 

HO HF TD TW MR 
0 HD HF TD TW HR . _ 
HD HF TD TW HR 
HD MF TO Tl< HR @_ 
HD KF TD0HR 
HD HF.TD(9)nR 
MD HF 'to TW, HR 
HD HF TO TW HR 



Previous New 
Setting Setting Coimient 



HO 'HF TO TW HR 

HD NF TO TW HR 

H[ HF TD • TW HR 

HD HF TD TW HR 

HD HF TD TW MR 0' 

HD HF TO TW HR 0 

HD HF TD TW HR 

HD HF TO TW HR 

HD HF TO TW HR 

HO HF'TD Tl' HR 



- 1.^.* ' }^^^^^^}^ Replenistaent Rate TO .■ Developer Temperature Adjust. 

- ]f ? wis ry Change Ri . Lowered Replenishment Rate ' TW Water empera ure Adjust 

- ange eveloper ■ HD • Hixed New Developer Replen. MR - Hechanlca R 
CF - Changed Fixer HF - Hixed New Fixer Replen. ' OT Other i • 



V— 



ERIC 



4: 



FACILITY MEM HOSHm 



.PROCESSOR ™ 



.MONTH 



DATE2Z JJ qiirrii 



11 



DENSITY DIFFERENCE ICONTRASTI (STEP - STEP | 




BASE PLUS FOG 



)0|n|20|2t)|2qiH20|ZQ li;iO Wl1l120Mai020 I? 10 2£)2D<|1«| 20^2020 



D-fWAX 



ERIC 



42 



4 



to 



4' 



mm 0.^ PROCESSOR 

Date Time Actions (Circle On 

3ll TO? CL CC CO,CF(Rj) 

am 



3|r S.'lOfl CL CC CD CF RI@ 

,^ am 
3/r J;(0 gl CL CC CD CF RI 



jjj IjOOf CL CC CO CF RI 

aoi 

3 [10 IHSoQ ci CC CD CF RI 



3lll ".';0(g) CL CC CD CF RI 

3 life ^'COM i^CD CF RI 

3|l7 ^:lgpm CL (S CD CF RI 
I am 

3120 iWm CL CC CD CF RI RI 



£ CI, CC CD CF RI RI 

am 

jm CL CC CO CF RI RI 

am 

pm CL CC CD CF RI R 



pra CL CC CO CF RI R 



pra CL CC CO CF RI R 
ai 

CL CC CO CF RI R 

am 

J CL CC CO CF RI R 

aiii 

J CL CC CO CF RI RI 

am 

pm CL CC CD CF RI RI 



Previous New 
•See Key) , Setting Setting Coment 

HO HF TO TH MR OT .gQ ■ 

"0 Th' MR 0T_JO__JO . 



KEY: CL- Cleaned 



HO HF 
HD HF 
HO HF 
HD HF 
HO HF 
HD HF 
HD HF 
HD 'HF 
HD HF 
HD HF 
HD HF 
fiO HF 
HO HF 
HD HF 
HO HF 
HD HF 
HD HF' 
RI • Increasei 



'0 TW HR (g 

(2)hr OTJI^ J]^ 

"0 TW HR 0T_ 

"0 TW HR 0T^_ 

TW HR /of) 



'0 TW 'HR 0T_ 

•TW HR 0T_ 

TW HR OT, 

TW HR OT 



TW HR OT^ 
TW: HR 0T_ 
TW HR OT 



TW HR 0T_ 
TW HR OT 



rr T ri 7u i X .L '7 r"*'^"" 'Replenishment Rate TO - Developer Temperature Adjust, 

tc - Total Chemistry Change RL - Lowered Replenishment Rate TW - Water Tc'mperature Adjust. • 

CD - Changed Developer HD ■ Hixed New Developer Replen. MR - Hechanical Repair 

CF - Changed Fixer HF - Hixed New Fixer Replen. ' OT - Other conwent) 
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ERIC 



ANSWER: Excessive replenishment due to unusually heavy patient load. 
CORRECTIVE ACTION: Run several fully exposed films or change chemistry. 

EXPLANATION: The purpose of this exercise is twofold: to demonstrate another cause of 
improper replenishment, and to point out the important fact that one cannot isolate the 
processing QA program from other "goings-on" in the department. 

In this example both the MD and DD are again on the high side. -The developer 
temperature checks out okay, and no recent actions have been taken on the processor. No 
trend is visible from the sensitometric data. The next logical step is to "ask around", and 
find out if anything unusual occurred in the department that could be linked to the problem. 
In this case, it was determined that there was an unusally heavy workload of chest exams 
that day, which resulted in the excessive replenishment. Since the replenishment rate is set 
for an "average" workload and distribution of exams, isolated instances of heavy workload or 
abnormal exam frequency can cause isolated cases of improper replenishment. 

The problem may be corrected by either changing chemistry or by running several fully 
exposed films. (These should be green films known to be bad, for example, fogged, and not 
film taken from the bin. The latter is costly of film, and it would be easier and cheaper to 
simply dump the chemistry and start over). 

Two words of caution are in order. 

(1) If no apparent cause of the improper processing is found within a reasonable 
period of time (30 minutes or less), then make the necessary correction without 
trying to determine the cause and look further only if it reappears. 

(2) Many people like to "assume" a cause of the problem (such as excessive 
replenishment rate) and take corrective action accordingly. This will usually 
cause more problems than it corrects and is strongly discouraged. 
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ACTIONS 0» PROCESSOR 

Date Tlme^ Actions (Circle One - See Key) .. Setter Se??7ng Co«nt 

^HILe CL CC CD CF(ri)rl HD HF TO TW MR OT .6$" 

3/b 3:10^ CL CC CD CF' RI (RU MO HF TO TW HR or .?0 . 7n 

^''^g " " '^^ " " " ™ «©- Po>^ 10 F..n,. c.„^^y,,..^. 

ia_2»og CL cc CD CF u m TD ™ ox,A,-h».-JAJ,.„..t; ;. 



3|/0 


am 

I2;30@ CL 


CC 


5/12. 


am 

^:20® CL 


CC 




am 

6:00 


© 


3(17 


^:irprn CL 


© 




am 

3.70 CL 


CC 




am 

pm CL 


cc 




arn 

PO0^gn| CL 
pm CL 


cc 
cc 




am 

pm CL 


cc 




am 

pm CL 


cc 




ain 

pm. CL 


cc 1 




am 

pm CL 


cc 1 




am 

pm CL 


cc ( 




am 

pm CL 


cc ( 




CL • Cleaned 





w 11' IT 



©CO CF RI 8L HD HF TO mm 0T_ <?6utmt. Clter.Aa 

CF RI Rl . HO HF T» ™ ^jL^^i^^^;^ 

CF 81 RL HD -HF TO T. » ' H.„„, ^ 

CF RI RL HD MF TO T, « 0T__ " (.U, .,,, .4. X Z7\ 

CF RI RL HO HF TD T. «@ _ to., h.. ,-f ...tn,! .C.^ ,,.,1 

rF BT Dl Mn MC rn Ti.r im «t ' 



HF TD TW HR 0T_ 
MF TD TW HR OT 



HF TO TW HR OT 



rr " Tnf^? rt.-^.* ' PL n} ' I"C'*wsed Replenishment Rate TD .- Developer Temperature Adiust 
cS ■ SlnLS^^^^?'^ '^'"'"Se RL . Lowered Replenishment Rate ' Tl^ - Water Temperature Adiust 

i.r wangea Fixer HF - Mixed New Fixer Replen. OT - Other (coment) 
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FACILITY 



GENERAL HOSPITAL 



.PROCESSOR 



UN 



MONTH. 



DATE 
TIME 



III 




W 




>4 




IIO|i 




III 11 


LIJI' 


I H 




7171 


MSI 


nn 


tip 
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>y 


13 


V 




111 


l(»t 


in 


1 1 


i3i 


111 






13 


£1 




1 









10 




BASE PLUS FO 



D-MAX 



hmm 0^1 PROCESSOR 

Date Time Actions (Circle On 

3jl_Jll\S CL CC CD CF @ 

3/S" 3:iojl ci CC CD cF RifRy 

3/? 2.'I0 (g CL CC CO CP 

i|3_5i00jj CL CC CD n 

m 

3|IO IZjjOg) CI CC CD CF RI 



3 



11 J|!20@ CL CC CD CF RI 



ON 



dm 

3|/6 <^9;oo^(cb(SlcD cf ri f 

3ll7 ^ :irpm cL @ CD cf ri f 

ijlO V.iOfii CL CC CD CF RI P 

am 

pm CL CC CO CF RI R 

jLi2i_£O0g CL CC CD CF RI R 

il£L-ffig) CL CC CO CF RI R 

aoi 

i CL CC CD CF RI R 



T CC CD CF RI , R 

J CL CC CO CF RI R 

oin 

J CL CC CO CF RI Ri 
am 

i! CL CC CO' CF RI RI 

am 

pra CL CC CD CF Rl' R 



TO TW MR 0' 
TO TW HR 0' 



HO 



Previous flew 

Setting Setting Comiient 



HO 



HD 



HO 



HO 
HO 



MI* CL- Cleaned • Ri.incre« 

CC . Total Chemistry Change RL- Lowerei 



TO 11^ HR (2 
TO TW HR 
TO0HR 0' 



ID 



@HR 0' 
'to TW. HR 0' 
TO TV HR OT 
TO TW HRfo 



TO TW MR OT^ 

TO TW HR^ 

TO TW HR@L 

TO TW HR OT 



V— 
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TO TW HR OT 

TO TW HR OT, 

TD TW HR OT, 

TO TW HR OT. 

TO TW HR OT, 

ed Replenishment Rate TD . Developer Tertiperature Adjust. 
Replenishment Rate TW - Water Temperature Adjust. 
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ERIC 



ANSWER: New operating levels not made for new box of control film. 

CORRECTIVE ACTION: Prepare new chart with properly reset operating levels and control 



EXPLANATION: Here again, the processor maintenance log suggests the problem's origin: 
a new box of control film was opened the previous day without changing the operating levels 
and control limits on the chart. Although individual boxes of film will usually be very close 
in sensitometric properties to each other (especially those within the same batch and 
emulsion number), it is not uncommon to have boxes different in speed by as much as 0 1 
optical density units in the mid density range. If new operating levels are not made on the 
processor control chart to account for these differences, changes in the processor 
monitoring indices may be observed although there has been no change in the processing 
whatsoever. It is therefore important that such film differences be evaluated whenever a 
new box of control film is opened.* 

This procedure for determining new operating levels is discussed in the manual. Briefly, 
however, the last few sheets of film from the "old" control box should be sensitometrically 
exposed and processed along with a few strips from the "new" box of control film. The MD 
DD, and B + F from the "old" strips should be averaged and compared to the same averages 
from the "new" strips. The differences between the two MD and DD averages indicate the 

fZ°»''lJ^^u ^i^m^"^ '^""^"^ ^ changed. For example, if the average MD from 

the old' box was 1.10 and the average MD from the "new" box was 1.15, the operating 
levels for the new chart must be moved up to 0.05 O.D. on the MD plot. 

In this case, it was found that the MD and DD had to be moved up 0.10 units. (The limits 
have not been changed in these examples, although in "real life", all future charts would 
have been shifted upward). 



*It is a good idea to similarly evaluate samples of all film and not just control film, to 

ff"!l"J?'? °* with excessively large (more than about 0.15 O.D.) differences 

m speed or contrast- 




in speed Or contrast. 
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ACTIONS ONPROCM 

Date Time Actions (Circl 



00 



3/2 T'lfpm CL CC CD CF(ri) 

lis 3'io@ g CC CD CF ri(rl) 

i am , 

3/? MOffl CI CC CD CF R 

3 1? ?;00? CL CC CD CF R 

am 

310 I 2;}0ffl CL CC CO cf r 

' am 

3/II W@ CL CC CD CF 

fcOO® (g^^CD CF 

3117 t\^P CL (CC) CD CF 

3|2Q 3:(0/R CL CC CD. CF R 

1 

pm CL CC CD CF R 

. ara 

Sm fOOtf) CL CC CO CF R 

IIV\ CL CC CD CF r: 



pm CL CC CD CF R 



am 



pm CL CC CD CF R 



pm CL CC CD CF R 



J CL CC CD CF R 

m 

n CL CC CD CF R 



pm CL CC CO CF R 



On 



R 



R' 



See Key) 

MO IF 



fO TW MR 0' 



MO HF TO TW MR 0' 



KEY: CL- Cleaned 



HD MF 

HO MF 

MD HF 

HD HF 

HO HF 

HD HF 

HD 'HF 

HD HF 

HD HF 

MO HF 

HD HF 

HD HF 

HO HF 

HD HF 

HD HF 

HD HF' 
RI • Increasei 



Previous new 

Setting Setting Cwent 



'D TW HR @ 
'0 TW HR @ 
0HR 0 

MR 0' 



'0 TW HR 0' 

'D TW HR OT 

'0 TW HR (J 

"0 TW HR 0' 




® 



TW HR 

TW HR 

TW HR 0' 

TW HR 0 

TW HR 0 

TW HR 0 

TW HR D 

TW HR 0' 



H$Q(J(jtok(flfl?|-l6<uiyyp. 

€lmc run -^0 rftftttgLt 



w * 



ERIC 



. , . Replenishment Rate TO - Developer Temperature Adjust. 

CC • Total Chemistry Change RL • Lowered Replenishment Rate ' TW ■ Water Temperature Adjust. 

CO - Changed Developer HD - Hlxed New Developer Replen. HR - Hechanical Repair 

CF . Changed Fixer HF - Hixed New Fixer Replen. OT - Other (coment 



5; 



FACILITY GEIML HOSPITAL PROCESSOR.™ 



DATE 








11, 


2? 


11 
















































































TIME 




1 


1 


1 






















































































BASE PLUS FOG 



Hi' 


m 











































D-MAX 



U 



0 



mm ON PROCESSOR 
Date Time Actions (Circle Oo 
3 1 27 W^ Cl CC CD CF® 

pm CL CC CD CF RI 

m 

pm CL CC CD, CF RI 

ain. 

I CL CC CD CF RI 

am 

pm CL CC CO, CF RI 

am 

5 CL CC CD, CF RI 

am 

2! 

am 

pm' CL CC CD CF RI 

am 

pm CL CC CD CF RI 

am . 

pm CL CC CD CF RI 

am 

pm CL CC CD CF RI 

am 

pm CL CC CD CF RI RI 



„ pm CL CC CD CF RI R 

am 

pm CL CC CD CF RI R 

am 

pm CL CC CD CF RI RI 

am 

pm CL CC CD CF RI RI 

am 

. pm CL CC CD CF RI R 

am 

pm CL CC CO CF RI R' 

S CL- Cleaned Ri 

CC • Total Chemistry Change RL 

CO - Changed Developer W 

CF - Changed Fl;!er HF 



Previous flew ■ 
Setting Setting Coment 



- See Key) 

HO HF TO TW MR OT 

MO HF TO TW HR OT, 

HO HF TO TW HR OT^ 

MO HF TO TV HR OT 



MD HF TO TW HR OT^ 

HO HF TO TW HR OT^ 

HO HF TO TW HR 0T__ 

HO HF TO Ti HR 0T_ 

HO 'HF TO TW MR OT^ 

HO HF TO TW HR OT^ 

HO HF TD'TW HR OT^ 

HO HF. TO TW HR OT^ 

HO HF TO TW HR OT^ 

HO' HF TO TW HR OT 



MD HF TO TW HR OT 

HO HF TO TW HR OT, 

HO HF TO TW HR OT, 

HO Hr' TO TW HR OT 



Increased Replenishment Rate TO • Developer Temperature Adjust, 

.Lowered Replenishment Rate TW • Hater Temperature Adjust. 

Hixed New Developer Replen, HR - Hechanlcal Repair 

Mixed New Fixer Replen. OT • Other coiient 
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ANSWER: Under-replenishment 

CORRECTIVE ACTION: Increase replenishment rate and add some replenisher directly to 
processor to bring it back to within control limits. 

EXPLANATION: In this example as in the first, a gradual reduction in development has 
occurred. As before, this is generally the earmark of improper repleni^ment causing a 
gradual falloff in developer strength. In this case, the inadequate replenishment rate meant 
that on the average, each radiograph was using up more developer than was replaced. 

The proper corrective action is to increase the replenishment rate. Also, additional 
replenisher should be added directly to the processor developer tank (in about 100 ml 
increments) until the processing is back inside the control limits. This again may be done 
either by manually tripping the microswitches, by using a container to pour it right into the 
developer tank, or by processing several previously processed films.* 



♦It should be noted that here and elsewhere the processing of previously developed films is 
suggested as part of a corrective or routine procedure. There had in the past been opinions 
against this practice, since residual fixer in the film could cause developer contamination. 
However, if these films are being adequately washed, little if any fixer should remain, and 
the re-processing of a limited number should not be a problem. In fact, their use, as well 
as the use of fogged or expired film for processor cleanup, lead films for single-emulsion 
roll film and correction actions can avoid the wasteful and costly use of "goorf' film from 
the film bin. 
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ACTIONS -ON PROCESSOR 

Date Time Actions (Circle On 

I 3111 

t/!OM Cl CC CD CF(Rj)R! 
jltm CL CC CD CF RI 



pra CL CC CD CF Rl 



pm CL CC CD CF RI 



m 



pm CL CC CD, CF RI 



jn CL CC CD. CF BI R 

am 

J! CL CC CO. CF RI R 
am 

pm CL CC CD CF RI R 

li 

JM CL CC CO CF RI R 
"al 

jm CL CC CD CF RI R 

am 

jm CL CC CD CF RI Rl 

am 

jn CL CC CD CF RI R 

am 

J CL CC CD CF RI Rl 

am 

pm CL CC CD CF RI Rl 



JH CL CC CD CF RI Rl 

am 

J CL CC CD CF RI Rl 

am 

J CL CC CD CF RI R' 

am ■ ' . 

pm CL CC CD CF RI Rl 



Previous New 
•See Key) Setting Setting Coment 

HO HF TO TH MR QT ,gO 

HR 0T_ fttpkni.UflWt( .^( 0 

HO MF TO TW HR OT 



HO MF TO TW, HR 0T_ 
HD MF TO TH 'MR OT 



HO HF TO TW HR OT^ 

HO HF .TO TW HR OT^ 

MO MF TO TW HR 0T_ 

HO 'HF TO TW HR 0T_ 

HD HF TO TW HR OT^ 

HO HF TD ■ TW HR OT^ 

HD HF. TD TW HR OT^ 

HO HF TD TW'HR 0T_ 

HD HF TO TW HR OT 



HD HF TD TW HR 0T_ 

HO HF TO TW HR OT^ 

HD HF TO TW HR OT, 

HO HF" to TW HR OT 



e: CL- Cleaned RI 

CC ■ Total Chemistry Change RL 

CO ■ Changed Developer HD 

CF - Changed Fixer HF 



' Increased Replenishment Rate TD - Developer Temperature Adjust. 

' Lowered Replenishment Re ..; ' VA - Water Temperature Adjust. 
' Mixed New Developer Replen. HR - Hechanical Repair 

' Mixed New Fixer Replen. -QT - Other (coiient) 



FACILITY GE NERAL HOSPITAL 



.PROCESSOR ™ 



.MONTH IE 



DATE 

TIME 
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DENSITY DIFFERENCE (CONTRAST) |STEP_ - STEP ) 




Ioici< 


m 


























* 
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ACTIONS ON PROCESSOR 

.Previous flew 

Date Time Actions (Circle One • See Key) Setting Setting Cownt 

3|n Wfl CL CC CD CF(ri)rL HD HF TD TW MR QT JT ,gO 

^ha^Om CC CD CF RI Ri g)® TO TW HR 0T_ fitphnt^ltft ftt^^ 



lill.l!0^ CL CC CD CF RI Rl ND HF TD T« MR@ , fttpkn.^D CO.tg.i...M l,,|H ^p. 

pm CL CC CD CF RI RL HO HF TD TW HR OT 



jm CL CC CD, CF RI RL HD HF TD TW HR OT 

am 

jn CL CC CO. CF RI RL HD HF TO TW MR OT 

aiii 

jm CL CC CD, CF RI RL HD HF TO TW HR OT 

am 

£ CL CC CD CF RI RL, HD HF. TO TW HR OT 

am 

J CL CC CD CF RI RL HO ¥ TO TW HR OT 

am 

jm CL CC CD CF RI RL HD HF TO TW HR OT 
am 

pm CI CC CD CF RI RL HD HF TD TW HR OT 



_E CL CC' CD CF RI RL HD HF. TO TW. HR OT 

am 

jm CL CC CD CF RI RL HO HF TO TW HR OT 

am 

jm CL CC CD CF RI RL MO HF TD TW HR OT 

am 

jm CL CC CD CF RI RL HO HF TO TW HR OT 

am 

J! CL CC CD CF RI RL MO HF TD TW HR OT 



jn CL CC CD CF RI RL HD HF TD TW HR OT 

am • ' , 

J CL CC CD CF RI RL.HD HF' TD TW HR OT 



— S ■ T i X ' ^""^'■^"^^ Replenishment Rate TD - Developer Temperature Adjust, 

ijC . Total hemlstry Change RL - Lowered Replenishment Rate ' TW - Water Temperature Adjust. 

CD - Change Developer HD • Hixed New Developer Replen. NR - Mechanical Sepair 

CP - Changed Fixer HF - Hixed New Fixer Replen. ' OT - Other (corent g^' 



ANSWER: Replenisher too concentrated. 



CORRECTIVE ACTION: Dilute replenisher to proper level as indicated by hydrometer. 
Either dump and restart the developer tank or run several fully exposed films. 

EXPLANATION: The maintenance log shows that new developer replenisher was mixed just 
the prior afternoon. Thus af t6r first checking for normal developer temperature, explore 
the possibility of excessively strong (too concentrated) replenisher. Obtain from the 
manufacturer the specific gravity of the properly mixed replenisher (for that batch number) 
and compare it to the hydrometer reading taken from the replenisher after correcting the 
reading for temperature in the tank, (not the tank inside the processor), if the specific 
gravity is higher than the manufacturer specification, then the replenisher was 
insufficiently diluted when it was mixed. 

The proper corrective action is to add additional water to the tank in small (2-l^ liters) 
increments until the proper specific gravity is reached. Since it may take a while for this 
action alone to restore proper processing levels through replenishment, either the developer 
in the processor itself should be drained and restarted, or several fully exposed films should 
De processed to lower the chemical strength of the developer. 
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htm Ofl PROCESSOR 

Date Time Actions (Circle On 
am _ 

3(27 ma cL cc CO CF@R 

l(l5_i!5$B CL CC CD CF RI Rl 

- m 

3 1 50 CL CC CD CF RI 

am 

poi CL CC CD CF RI 



am 

j; CL CC CO, CF RI 

am 

Jf CL CC CD CF RI 

ai;i 

J5 CL CC CO CF RI 

am 

CL CC CO CF RI 

am 

J2 CL CC CO CF RI 

am 

J! CL CC CO CF RI 

am 

joi CL CC CD CF RI 

am 

J! CL CC CD CF RI RI 

jra CL CC CD CF RI R 

am 

JJ CL CC CD CF RI RI 

am 

jm CL CC CD CF RI R 

am 

Jt.CL CC CD CF RI Rl 
am 

J CL CC CO CF RI Rl 

am ■ ' 

pm CL CC CD CF RI Rl 




i£: CL- Cleaned ' Ri 

CC • Total Chemistry Change RL 

CO - Changed Developer NO 

CF - Changed Fixer HF 



Previous New 
Setting Setting Comment 



- See Key) 
HO HF TO TW HR 
@@ TO TW HR 
HO MF TO TW HR 
HO HF TD TW HR 
HO HF TD TW HR 
HO HF TO TW HR 
HD HF TD TW HR 
HO HF TD TW HR 
HD 'HF TD TW HR 
HO HF TD TW HR 
HD HF TO ■ TW HR 
HO HF TD TW HR 0' 
HD HF TD TW HR 0 
HD HF TO TW HR 0 
HD HF TD TW NR 0 
HD HF TO TH HR 0' 
HD HF TD TW HR 0 

HD HF'tO TW HR 0' ^ 

' Increased Replenishment Rate TD - Developer Temperature Adjust, 
Lowered Replenishment Rate ' TW - Hater Temperature Adjust. 
Hixed New Developer Replen. HR - Hechanical Repair 
Hixed to Fixer Replen. ' OT - Other (comnent) 
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FACILITY. 



GENERAL HOSPITAL 



PROCESSOR MAIN 



.MQMTH MI/APR 



DATE! 






11] 


303 


m 




V. 
































TIMEl 






\i 


8' 


hi 


\v 


W 




1 





























DENSITY DIFFERENCE (CONTRAST) (STEP. 



STEP I 



U 
si 




MEDIUM DENSITY (STEP ) 




BASE PLUS FOG 



D-IVIAX 



ERIC 
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u 

OD 



ACTIONS ON PROCESSOR 
Date Time Actions (Circle Oni 

i\TI Wfl g cc CD CF@ 

3|l^ Ctt^ CL cc CD CF RI 

m 

3 1 50 'i!0O(jjl CL CC CD CF RI 

H(3 teg CL CC CD CF(Rj] 

pm CL CC CD, CF RI 



J CL CC CD. CF RI 

am 

J CL CC 'CD, CF RI 
am 

j' CL CC CD CF RI 

am 

J CL CC CD CF RI RI 

am 

jra CL CC CD CF RI R 

am 

J CL CC CD CF RI R 
am 

pm CL CC CD CF RI R 



J CL CC CD CF RI R 

am 

jra CL CC CO CF RI R 

am 

pm CL CC CD CF RI R 



jm CL CC CD CF RI R' 
am 

J CL CC CD CF RI R 

am 

pm CL CC CD CF RI R 



• See Key) 
HD HF TO TM HR 

@@TD TW HR 

HD HF TO TW HR 

HO HF TO TW HR 

HO HF TO TW HR 

HD HF TD TW HR 

HD HF TO TW HR 0' 

HO HF TD TW HR OT^ 

HO 'HF TO TW HR 0' 

HO HF TD TW HR OT 

HD HF TO'TW HR 0' 

HD HF. TD TW NR 0 

HO HF TD TW MR 0 

HD HF TD TM 

HO HF TO TW 

HD HF TO TW HR OT, 

HO HF TD TW HR OT, 

HO HF" TD TW HR OT 




Previous New 

Setting Setting Coiment 



7; 



JET: CL- Cleaned • RI 

CC • Total Chemistry Change RL 

CO - Changed Developer HO 

CF - Changed Fixer HF 



' Increased Replenishment Rate TO ■ Developer Temperature Adjust, 
' Lowered Replenishment Rate ' TW • Water Temperature Adjust. 
Hlxed New Developer Replen. HR - Hechanlcal Repair 
Hlxed New Fixer Replen. ' OT - Other (comment) 
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ERIC 



ANSWER: Under-replenishment. 

CORRECTIVE .ACTION: Increase replenishment rate and add enough replenisher directly to 
bring processor back within the control limits. 

EXPLANATION: This is perhaps the most common recurrent problem. A gradual falloff 
trend can be seen in both the MD and DD, indicating a gradual reduction in development. 
As before, this is generally the earmark of improper replenishment causing a gradual 
decrease in developer strength, although over-diluted replenisher may bring similar results. 
In this case, an inadequate replenishment rate existed meaning that, on the average, each 
radiograph was using up more developer than was replaced via replenishment. 

The proper corrective action is to increase the replenishment rate. Also, additional 
repleni^er should be directly added to the processor developer tank (in approximately 100 
ml increments) until the processing is again within control limits. This may be done by 
manually tripping the replenisher microswitches, by carefully pouring fresh developer 
directly into the developer tank using a container, or by running a few previously processed 
films. 



39 



ACTIONS ON PROCESSOR 

Octe Time' Actions (Circle Or 

3)77 Wfl Cl CC CD CF(S) 

1)\V\ cm CI CC CD CF RI 

am ■ 

l\iO liOOlfi CL CC CD CF RI 

^:2Qg) CL CC CD CF0 

pffl'' CL CC CD, CF RI 



_5 CL CC CD CF RI 

am 

£ CL CC CO, CF RI 

am 

J! CL CC CO CF RI 

am 

J CL CC CO CF RI 

am 

pm CL CC CO CF RI RI 



CL CC CO CF RI RI 



poi CL CC CO CF RI RI 



W CL CC CO CF RI RI 

am 

pm CL CC CD CF RI RI 



am 

jm CL CC CD CF RI, RI 

am 

J CL CC CD CF RI R' 

am 

J CL CC CD CF RI RI 

am 

pw CL CC CD CF RI RI 



[: CL- Cleaned RI 

CC ■ Total Chemistry Change RL 

CO - Changed Developer NO 

CF - Changed Fixer HF 




® 



Previous New 
Setting Setting Coiment 

>7r .?o 



■ See Key) 
MO HF TO TW HR 
Hf) to TW HR 
HO HF' TO TW HR 
HO NF TO TW HR 
MO HF TO TW HR 
HO HF TO TW HR 
HO HF TO TW HR 
HO HF TO TW HR 
HO 'HF TO TW HR 
HO HF TO TW H.^ 
HD HF TO ■ TW HR 0 
HO HF TO TW HR 0' 
HO HF TO TW HR 0' 
HO HF TD TW HR 0' 
HO HF TD TW HR 0' 
HO HF TD TH HR 0' 
HO HF TO TW HR 0' 

HO HF'tD TW HR 0' 

Increased Replenishment Rate TO - Developer Temperature Adjust, 
Lowered Replenishment Rate ' TW - Water Temperature Adjust. 
Hixed New Developer Replen. HR - Mechanical Repair . 
Hixed New Fixer Replen. ' OT - Other (comment) 
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FACILITY GENERAL HOSPITAL 



.PROCESSOR MAIN 



JONTHiS#R 



PATE 
TIME 






m 


1 3 


o?)3 


131 






12 


4 


0" 


f] 
























11 




V 


1 ! 


.1 = 


11^ 


11 = 


Mil 


>1 


1 


HI 


13 

























DENSITY DIFFERENCE (CONTRAST) |STEP_ - STEP. 




BASE PLUS FOG 



10 



D-MAX 



5"^ 

ERIC 
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Date Time Actions (Circle On 

i\Tl m^ ^l CC CD CF@R 

llll_4!$M5 

l\iO yOOA CL CC CD CF RI 
I am ^ 

Hi_|1120|m)Cl CC CD'^CF(Rj) 

ill 3'l5ft CL CC CO. CF RI 



pn CL CC CD CF RI 



pm CL CC CD CF RI 



J! CL CC CO CF RI 

am 

pm CL CC CD CF RI 



J! CL CC CD CF RI 

jni CL CC CD CF RI 

am 

p.11 CL CC CD CF RI 



70 



P CL CC CD CF RI R 

am 

pm CL CC CO CF RI R 

am 

, pm CL CC CD CF RI RI 

am 

n CL CC CD CF RI R 

am 

P CL CC CO CF RI R: 

ain ■ ' ,. 

Pf! CL CC CD CF Rl' RI 

MI: CL- Cleaned • Ri 
CC • Total Chemistry Change RL 

CD ■ Changed Developer HO 

CF - Changed Fixer HF 



Previous flew 
Setting Setting Coimient 



See Key) 
MO HF TO TW MR QT jr 



@® TO TW HR 0T__ 
KD HF TD TW HR(oj[ 



HO HF TO TW HR QT jQ 

HO HF TD TW HR 

HD HF TD TW HR OT 

HD'hF TO TW HR OT ■ 

HO MF TO TW HR 0T,^_ 

HO 'HF TO TW HR OT 

HO HF TO TW HR OT 

HO HF TO TW HR OT^ 

HO HF.TO TW HR OT 

HD HF TO TW ' HR OT 

HO HF TD TW HR OT 

HD HF TO TW HR OT ^ 

HO HF TO TW HR OT 

HO HF TD TW HR OT ^ 

HO HF' TD TW HR OT 



.fi^phnKktdiTL^I^^ I fit.-) 



ncreased Replenishment Rate TO - Developer Temperature Adjust. 

Lowere Replenishment Rate TW - Water Temperature Adjust. 

Hue Jew Developer Replen. HR - Hechanical Repair 

Mixed New Fixer Replen. OT - Other (conent) 
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ANSWER: Safe-light fogging. 



CORRECTIVE ACTION: Replace safe-light bulb with one of the correct wattage. 

EXPLANATION: The observation which suggests the existence of safe-light fogging in this 
example is the elevated MD with little or no change in the DD or B+F. The basis of this 
effect is that the small exposure increases caused by safe-light fogging result in much 
larger increases in optical density in the medium density (straight line region of the H&b 
curve) range than in the high (Shoulder) or low (Toe) density ranges. Figure 2 demonstrates 
this effect (1). Thus, the safe-light may result in no density increase at the B+F point, and 
the small increases in both points used to calculate DD (one around 0.5 O.D. and one around 
2.5 O.D.) may cancel each other out leaving only the increase observed on the MD. Safe- 
light fogging may be quickly verified by simply making a second sensitometric strip with all 
safe-lights turned off. 

In this instance, it was found that the hospital's maintenance crew had inadvertently 
replaced the 15 watt safe-light bulb with a 100 watt bulb. The problem disappeared 
following replacement. 




0.00 0.50 1.00 K50 2.00 

Log Relative* Exposure 



Figure 2, Effect of safe-light fogging on the H&D curve. 

Note that the increase in density due to safe-light exposure is much greater for the 
medium density region around 1.0 O.D. where the MD index is taken. The increases around 
both points at which the contrast index (DD) is calculated are approximately equal and will 
therefore normally cancel out leaving the DD relatively unchanged^ Observe that there is 
essen dally no change in the base plus fog, although this area is usually checked for fog. 
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!€im ON PROCESSOR 



Date Time Actions (Circle On 

am _ 
:d CF @ Ri 



l]iLm^^i cc 

3|l^__ tM CL cc 

l\lO 1100^ CL CC 

/ am 
iH^S^O^CL CC 

l(7_3^ CL CC 



J! 

am 

jm CL CC 

am 

Jf CL CC 

am 

J CL CC 

am 

ji CL CC 

am 

J CC 

am 

W CL CC 



jm CL CC 

jjii CL CC 
am 

pin CL CC 



CL CC 

am 

£ CL CC 

"am 

pm CL CC 



CF RI 
CF RI 
CF@I 
;D, CF RI I 
;D CF RI I 
CF RI I 
CF RI f 
Cr* RI R 
CF RI R 
CF RI R 
CF RI R 
CF HI R 
CF RI R 
CF RI R 
CF RI R 
Cr RI R 
CF RI RI 



See Key) 

MO MF TO TW H 




[3)(HF}T0 TV HR 
HO HF TO TH MR 
HO HF TO Tlf HR 
HO HF TO TW MR 
HO HF TO TW HR 
HO HF TO TW HR 
HO HF TO Vi HR 
HO "HF TO TH HR 
HO NF TO TW HR 
HO HF TO • TW HR 
MO HF TO TW HR 
f'iO MF TO TW HR 
HO MF TO TW HR 0' 
HO HF TO TW HR 0' 
HO MF TO TW HR 0' 
HO HF TO TW MR 0' 
HO HF' to TW HR 
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B CL- Cleaned 

CC - Total Chemistry Change RL 

CD • Changed Developer MO 

CF - Changed Fixer NF 



Previous New 

Setting Setting Comment 



■ ti^jiiSL 



RI - ncreased Replenishment Rate TO • Developer Temperature Adjust 
' were Replen stoent Rate ' TM - Water Temperature Adjust. 
Hixeo ew eveloper Replen, NR • Mechanical Repair 
™ New Fixer Replen. ' OT - Other (com it) 
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FACILITY G£NERA ]. HOSPITAL 



PROCESSOR MAIN 



. MONTH Mi/APR 



DATE J 






72? 


303 


«1! 


11 


a; 






9 t 


I]? 


!S1 


1^1 


0 


















TIME' 




til 


'1 


5' 




V 




ilOi( 


1 ' 


Ml 


31 


1311 




1 






i ., 













DENSITY DIFFERENCE (CONTRAST) (STEP_ - STEP. 




BASE PLUS FOG 



Date Time Actions (Circle On 
3|n Wft CL CC CD CF@R 

l\V\ Ctm CL CC CD CF RI R! 

am 

i\lO lyOj^CL CC CD CF RI 

\\l MllOA tl CC CD CF0 



i[7 3'lS( a CL CC CD CF RI 
llO^^Ejm CL CC CD CF RI 



jm CL CC CD, CF RI 

am 

n CL CC CD CF RI 



pm CL CC CD CF RI 



CL CC CD CF RI 



J CL CC CO CF RI RI 
(in CL CC CD CF RI R!, 



J CI CC CD CF RI R 

ant 

W CI CC CD CF RI R 

■ 

£. CI CC CD CF RI RI 

am 

pn CL CC CD Cr RI R 



P'^ CL CC CD CF RI R 

an ' ,. 

poi CL CC CD CF RI R 



- See Key) 
MO HF TO iiR ,75" 

@@ TO TW HE OT 

MD HF TD TW HRfoT 



Previous fisw 
Setting Setting Coment 



HF TO TW MR 0T_^O_^g_r. , 

^^^^^^^^ kfi^UAfUi j^ 



HD r TW HR OT 

HO HF TD TW HR OT 

HD HF TD TW HR OT 

HD ^HF TO TW HR OT 

HD HF TD TW HR OT 

HO HF TO • TW HR OT^ 

HD HF TD TW HR OT, 

HO HF TD TW HR OT, 

HD HF TD TW HR OT^ 

HD HF TO TW HR 0T_ 

HO HF Tt TW HR OT^ 

HD HF TD TW HR OT^ 

HD HF' TO TW HR OT 



■315! b-^ud.T^r.y . V.ll^rjL 



8 



^' .r\ 1 ' • Increased Replenishment Rate TD - Developer Temperature Adjust. 

Z ' IT ^T^}^'' ' ^'''wered Replenlstaent Rate ' TW - Water Temperature Adjust. 

V? • anged eveleper HD • Mixed Nev: Developer Replen. NR - Hechanical Repair 

Cf » Changso Fixer i^F - Mixed ?l9.v Fixer Replcn. ' OT - Other (comen ) 



ERIC 



ANSWER: Developer thermostat set too high. 



CORRECTIVE ACTION: Turn back thermostat setting until proper temperature is achieved. 

EXPLANATION: It was stated earlier that changes or fluctuations in the developer 
temperature are not generally the result of an improper thermostat setting. In this case, 
however, the developer temperature was found to be excessively high (93.50 as opposed to 
the proper 92^) and remained high, with no other possible cause being found. (Both the wash 
water temperature and pressure were normal and therefore not at fault. You must then 
assume that the thermostat setting has actually been changed, possibly as a result of 
unauthorized tampering. 

Rese. the thermostat and watch the developer temperature. If there is a recurrence, it 
may indicate th j onset of thermostat malfunction, and must be checked out by a repairman. 



" 8s 



ACTIONS Oi^ PROCESSOR 

Date Time Actions (Circle Oni 
an ■ 
3lL!ll$Sg)CL CC CO CF(Rj) 



]\V] ^!06ft CI CC CD CF RI 

3 1 50 >|!00(!i ) CL CC CD CF RI 

am 

H [3 H:20ft Cl CC CD CF^ 

ill 3:iSfi) CL CC CD CF RI 



ilL.5!!SJ! "^^^ R 

pm CL CC CD CF RI R 



£ Cl CC CD CF RI RI 

am 

pm .CL CC CD CF R! RI 



am 



CL CC CD CF RI RI 



(illi 



pm CL CC CD CF RI R 



pm Cl CC CD CF RI RI 



J CL CC CD CF RI R 

£1 CL CC CD CF RI R 

m 

P CL CC CD CF RI R' 

am 

pn CL CC CD CF RI RI 



£ Cl CC CO CF RI R 

am 

CL CC CF RI RI 



Previous ^lew 
-See Key) Setting Setting Conment 

HD HF TO TW MR QT _ .75^ 

(ra)(MF)TDTWMROT fttpkni^d LftUi 

HD MF TO TW HRfOT] 



J3- 



HD HF TD TW HR OT 

HD'HF(9|TW-HR OT '•-'^ - ' ' ' ' 

HO HF TO TW HR OT 



HF TD TW HR OT^ 

¥ TO TW HR 0T_ 

!■ TD TW ^:R 0T_ 

HF TD ■ TW HR OT 



HO HF TD TW 

HO HF TD TW 

HO HF TO TW 

HO HF TD TW 



OT^ 
OT^ 
OT^ 

OT 



HD HF TD TW HR OT^ 
HO HF TO TW 0T_ 

HD HF' TD TW HR OT 



^t!' Cl- Cleaned ' RI • Increased Replenishment Rate TD - Developer Teraperaturs Mjust, 

CC • Total Chsmistr: Change RL • lowered Replenishierit Rate ' TW - ;,'ater Tempsrature Adjust. 

CO • Changed Developer HD • Hixed New Developer Replen. HR - Mechanical Repair 

gl"^ Q CF - Changed Fixer HF - Hixed te Fixer Replen. OT - Other (conenti 
ERJC 
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FACILITY GEWEM. HOSPITAL 



.PROCESSOR M 



.MONTH WCH/flPR 



DAH 
TIME 



1 



m 



311 ! 



1 



1 



10 



3 



1 



6 



1 



1 



3 



1 



3 



ID 



1 



3 



10 



1 



13 



1 



1 



DENSITY DIFFERENCE ICOWTRASTI (STEP_-STEP ) 






m 




2oz 












U02 


CHI' 




oil 



















D-MAX 



ERIC 



9 



Date Time Actions (Circle On 

^J2l_ Mil ^t- 

3 19 Ctm CI CC CD CF R 

am 

mo ^00^ CL CC CD CF I 

H!20|g) Cl CC CD CF(fi) 

ill 3'.l5fi CL CC CD. CF R 



Ul 
0 



rail 



^ IC qiig i CL CC CD CF R 
^ijOpif CL CC CO CF R 



pm' CL CC CD CF R 



pm CL CC CD CF R 



£ CL CC CD CF R 

am 

ji CL CC CD CF r: 

am 

CL CC CO CF R 



pra CL CC CD CF R 



pm CL CC CD CF R 



pm CL CC CO CF R 



J CL CC CO CFR 

am 

pai CL CC CD CF R 



p,Ti CL CC CD CF R 



e: CL- Cleaned 
CC ■ Total Cli 
CO • Changed 
CF - Changed Fixer 



CC ■ Total Chemistry Change RL 
00 CO • Changed Developer 




• See Key) 

HO MF TO TW 

(5) TO TW 

MO MF TO n 

HO HF TD Ti'i' 

HO HF TO W 
HO HfQi TW 

HO HF TO TWI 

HD HF TD TW 

HD "HF TO TW 

HD HF TO TW 
HD HF TD-TV 



Previous w 

Setting Setting Cowt 

MR OT .7r .go 

HR OT 



hr(ot)^ 



HR OT^ 
H^0T_ 
HR OT^ 
HR OT 



MR OT^ 

HR OT 



HF TD TW MR OT 



HF TD TW HR OT 



HF TD TW HR OT 



HO HF TO TW HR OT^ 

HD HF TO TW HR 0T_ 

HD HF TD TW HR OT. 

HD HF' TD Ti HR OT 



Increased Replenishment Rate TD - Developer Temperature Adjust, 

Lowered Replenishment Rate TW - Water Tenperature Adjust, 

H^xed New Developer Replen. HR • Hechanical Repair 

■ ,t flew Fixer Replen. OT - Other (comment) 



ERIC 



ANSWER: Developer replenisher line pinched. 

CORRECTIVE ACTION: Remove obstruction and refill developer tank, 

EXPLANATION: There is not really any way to "diagm^^se" this particular problem from the 
sensitometric data alone. You will quickly discover it, however, by simply removing the lid 
to look at the processor. The point is that observjaticni of the processor itself must not be 
overlooked in processing a QA problem. In this case, by obr^rving the very low level in the 
developer tank, you would realize that a blockage might be preventing replenisher from 
reaching the processor. Since each film carries a signficant amount of developer out of the 
developer tank into the fixer, it would not take long to deplete the tank, 

• The correct procedure is to look for possible causes of the apparent blockage. In this 
case, a box of supplies had been accidently placed on top of the replenisher line, preventing 
replenishment from reaching the processor. Removing the object eliminates the problem. 

Similar problems could also be caused by a clog somewhere in the line qt by dirty or 
clogged filters. 



95 

51 



ANSWER: Developer replenisher line pinched. 



CORRECTIVE ACTION: Remove obstruction and refill developer tank. 

EXPLANATION: There is not really any way to "diagnose" this particular problem from the 
sensitometric data alone. You will quid<ly discover it, however, by simply removing the lid 
to look at the processor. The point is that observations of the processor itself must not be 
overlooked in processing a QA problem. In this case, by observing the very low level in the 
developer tank, you would realize that a blockage might be preventing replenisher from 
reaching the processor. Since each film carries a signficant amount of developer out of the 
developer tank into the fixer, it would not take long to deplete the tank. 

The correct procedure is to look for possible causes of the apparent blockage. !n this 
case, a box of supplies had been accidently placed on top of the replenisher line, preventing 
replenishment from reaching the processor. Removing the object eliminates the problem. 

Similar problems could also be caused by a clog somewhere in the line or by dirty or 
clogged filters. 



95 

51 



Klim Ofl PROCESSOR 
Date Time Actions (Circle h 
. S[77 CL CC CO CF @ Rl 

3hq C'ttA CL CC CD CF R 
jO^JIOOjg CL CC CD CF R: 



CC CD CF0 

4|7 3-15 (ft CL CC CD, CF r: 



Cal 



^ 10 qiig jji CL CC CD. CF R 
H|H ^!;!)pm CL CC CD. CF II 



^!QQ<gj (Sl@CD CF R 

pm CL CC CD CF R, 



am 



pm CL CC CD CF R 



pm CL CC CD CF R 



pm CL CC CO CF R: 



J CL CC CD CF R 

am 

pm CL CC CD CF R: 



pm CL CC CD CF R 



pn CL CC CO CF R, 



am 



pm CL CC CD CF R: 



pm CL CC CD CF R 



Rl 




® 



See Key) 

HO HF TO TW 

0TD TW 

HO MF TO TW 

HO HF TO TW. 

HO HF TO TW 
HO MF(^TW 

HD HF TO TW| 

HD MF TD TW MR 

HD 'HF. TD TW HR 

HD HF TO TW HR 

HD HF TD • TW HR 

HO HF TD TW. HR 

HO HF TD TW HR 

HD HF TO TW HR 

HO HF TO TH HR 

HD HF TO TH HR 

HO NF TD TH HR 

HO HF' TD TH HR 0' 



Previous Ui 

Setting Setting Comnent 

.7r .20 




m\ CL- Cleaned ■ Rl 

CC • Total Chemistry Change RL 

CO - Changed Developer HD 

CF ■ Changed Fixer HF 



Increased Replenishment Rate TD • Developer Temperature Adjiist, 

Lowered Replenishment Rate ' TW - Wat^r Temperature Adjust. 
Hixed New Developer Replen. HR - Hechanical Repair 

Mixed New Fixer Replen. ' OT - Other (comment) 



9 



FACILITY GENERAL HOSPITAL 



PROCESSORJIL 



DENSITY DIFFERENCE jCONTRASTj (STEP_ - STEP I 



DATE J 


52?2 


nil] 


111 


303 


«jn 


!l 




ill 




J t 




SSI 


111 


0 1 




nil' 


;i5i 












TIME' 


11^ 


in 


'1 


5' 




ir 






\ 1 


Ml 


13' 




33' 


1 ^ 


13^ 


in 















2.05 
2.00 
1.95 
1,90 

1.85 

1.80 
1.75 



i 



I 



I 



ilii 



^5 



ill 



Si 



■* ^p* 



01 



a 




ii 



IVIEDIUM DENSITY (STEP I 



'BASE PLUS FOG 



D-IVlAX 




ERIC 
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r^m ON PROCESSOR 

Date Time Actions (Circle One ■ See Key) 



.3 1 27 CL cc 

cm CI cc 

mo iiooigi CL cc 

• am 

'I '.lQ ft CL cc 



7 3'iS@ CL cc 

m 

^||0 qiigg^ CL cc 

pm CL cc 



lilt IWV CL CC 

m 

pm CL CC 



£1 CL CC 

am 

pm CL CC 



pn CL CC 



pm CL CC 



pm CL CC 



£ CL CC- 

am 

£ CL CC 

am 

pm CL CC 



100 



m;, CL- Cleaned 
CC • Total Chemlstr, 
CD • Changed Oevelo 
CF - Changed Fixer 



cf(ri)iii 

:D CF RI Rl 

D CF RI Rl 

:0 CF 0 

I CF - RI Rl 

D, CF RI , Rl 

D, CF RI R' 

D CF RI Rl 

:0 CF RI Rl 

D 'cF RI R 

;d CF RI R 

;0 CF RI R 

;D CF RI R 

:p CF RI R! 

;d CF RI R 

;D CF RI R 

:D CF RI R 

;D CF RI R 



KD HF TD TW MR 0 



(JIQIF) TD TW 
KD HF TD TW HR^ 
HD MF TD l\i M 0' 



® 



HF TD TW HR (0 
TW MR 0 
HF TD TW(9) 0" 
HF TO TK HR 0 
¥ . TD TW HR 0 
HF TD TW HR 0 



HD MF TD' T'i HR 0 

HD HF. TD TW HR 

HD HF TO TW HR 0' 

HD HF TD TW HR 0 

HD HF TD TW HR 0 

HD HF TD TW HR 0 

HD HF TD TW HR 0 

. HD HF' TD TW MR 0 



Previous flew 

Setting Setting Coment 



fe|>b.'tpcot^(?hlR.-aiiily(HtQ 



• RI • Increased Replenishment Rate TD - Developer Temperature Adjust, 

Change RL - Lowered Replenishment Rate ' TW • Water Temperature Adjust, 

ler ■ HD • Mixed New Develcoer Replen. MR - Hechanical Rspair 

HF - Mixed Hew Fixer iteplen., ' OT - Other (comment) 



111:- 



ERIC 



ANSWER: Did not add starter solution following chemistry change. 

CORRECTIVE ACTION: Drain developer tank and restart with addition of proper amount of 
starter. 

EXPLANATION: It is observed that shortly after a routine cleaning ai;id chemistry change 
both^the DD and MD are too high. Look immediately for a cause associated with this 
chemistry change (after, as usual, first seeing that the developer temperature is normal). 
Since new replenisher was not mixed, the problem must be limited to the developer in the 
processor. The most probable cause of the excessive chemical strength is failure to add 
sufficient (or any) starter solution when refilling the processor.* (Insufficient chemical 
strength found after a chemistry change would suggest contamination of the developer with 
fixer, as in an earlier example.) 

It is again difficult to verify this cause unless the individual involved happens to 
remember. If you cannot, proceed with the draining and restarting of the processor without 
verification, being careful to add the proper amount of starter solution. If the assumption 
was correct, the problem should then disappear. 

Although the frequency of this type of problem depends on how careful each facility's 
personnel is, it is generally a very good idea to make a sensitometric strip after every 
chemistry change to ensure that the proper level of processing is restored. In fact, it is a 
good idea to run a sensitometric strip after an^ maintenance or corrective activity on the 
processor, to ensure that proper processing is retained or restored. 



♦Adding starter solution is important to "age" the new developer to a strength found under 
normal use. If this is not done, then the strength of this "pure" developer cannot be 
maintained as bromide levels increase with use. 



102 



Ui 
0> 



ACIIONS ON PROCESSOR 

Date Time Actions (Circle One - See Key) 



3 1 27 Wfl Cl CC CD'CFiR 

CL CC CD CF 

J 0t 2'" 

S 50 liOOlfljl CL CC CD CF 

I am 

ij 3 toft Cl CC CD CF(R 



H 7 CL CC CO, CF R 

^||0 qilgg? CL CC CD, CF I 
CL CC CO, CF R 



iSiOCgi fflglCD CF R 



^ lit) lO'.O? y CL CC CD CF R 

am 

pm CL CC CD CF R 



pm CL CC CD CF R: 



_pm CL CC CD CF R 

am 

m CL CC CD CF R 



£ CL CC CD CF R 

am 

m CL CC CD CF R 



pn CL CC CD CF R 



p CL CC CD CF R 

am 

CL CC CD CF R 



Rl 



R 



HO HF 

(md)(j 

KD HF' 

MD MF 

MD MF 

MD HF 

MD MF 

MO MF 

MO 'MF 

MD MF 



m CL- Cleaned 



MD MF 

MD MF 

MD NF 

MD MF 

MD HF 

MD MF 

HO HF 

HD HF' 
■ RI " Increase 



'0 TW 



HR 



HR 0 
TW0O' 
TW HR g 
•Pi HR0 
0 TH HR 0 



TW HR 0' 

TW HR 0 

'0 TW HR 0 

TW HR 0 

TW HR 0 

TW HR 0 

TW HR 0 

TW HR 0 



Previous ' New 

Setting Setting Conent 



&tiJ.M^Loti)-Li>\^ipinckg^ 



Replenishment Rate TO - Developer Temperature Adjust, 
CC - Total Chemistry Change RL - Lowered Replenishment Rate ' TW - Water Temperature Adjust. 
CO - Changed Developer .HD - Hixed New Developer Replen. HR ■ Hechanical Repair 
CF - Changed Fixer HF - Hixed New Fixer Replen. ' (JT .- Other (comment) 



ERIC 



F/^QILijY GE NERAL HOSPITAL 



PROCESSORJ^ 



TIME 1 i( <( t( 1 1 



U5i 



1 



13 II H 1115 15 It in? n 



10 



J0J01121 



DENSITY DIFFERENCE ICONTRAST) (STEP_ - STEP I 



U1 




BASE PLUS FOG 



lolitjuliclBM M^wN^^^W»N Nwl^^^^HlHMaolaj MiQbjwIAIii^wH Ibi^Nm 



ERIC 
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ACTIONS Ofl PROCESSOR 



Date Time 



am 



cm 



an 




ai 



00 



am 



am 

g 

am 
pm 



Actions (Circle OH' 

CL CC CD CF (§) Ri 

CL CC CD CF RI RI 

CL CC CD CF RI Rl 

CL CC CD CF0R1 

CL CC CD, CF RI R: 

CL CC CD. CF RI.Rl 

CL CC CD, CF RI Rl 

@@CD CF RI Rl 

CL CC CO CF RI Rl 

CL CC CD CF RI Rl 

CL CC CD CF RI Rl 

CL CC CD CF RI Rl 



J CL CC CD CF RI R 

am 

ji CL CC CD CF RI Rl 

am 

J CL CC CD CF RI Ri 

am 

J CL CC CD CF RI Rl 

am 

ji CL CC CD CF RI Rl 
aiii ' . 

pm CL CC CD CF RI Rl 



• See Key) 
W HF 

HD HF 
HD HF 
HD HF 



9 



1er!c 



1: CL - Cleaned ■ RI 

CC - Total Chemistry Change RL 

CO • Changed Developer HO 

CF - Changed Fixer HF 



0 



Previous New 

Setting Setting Coiment 

TW MR QT .IT JO 

w MR OT ft^pkn^UdW^LQal 



D 



HRfOT 



™ MR QT .gC 



W MR OT 
TW(9)0T^ 

'W HR OT 



HR0_ 
TW HR(^)_ 

D TW HR OT 



FilmftihFft^y^toRltn 



D Til HR OT 



HD HF 

HD HF 
HD'HF 

MD HF 

HO' HF 

HD HF, 

HO HF 

HO HF 

HO HF 

HD MF 

MD HF 

HD HF' 

Increased Replenishment Rate ^ TO • Developer Temperature Adjust, 
Lowered Replenishment Rate ' TW ■ Hater Temperature Adjust, 
Mixed New Developer Replen. HR - Mechanical Repair 
Mixed New Fixer Replen. ' OT - Other (comment) 



Tlf HR OT^ 
TW HR OT 



0 TW HR OT^ 

D TW HR 0T_ 

■D TW HR OT^ 

D TW HR OT 
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ANSWER: Film in film bin fogged. 

CORRECTIVE ACTION: Eliminate sources of fogging and replace film. 

EXPLANATION: The extremely high base plus fog immediately suggests some form of film 
fogging. (Although high developer temperature can cause this amount of fogging, it is 
normally accompanied by much greater changes in density difference and medium density.) 
To determine the source of fogging, the following tests may be performed: 

(1) Process several sheets from various parts of the bin (including the contrr ox) 
with all safe-lights off. 

(2) Perform the test for darkroom fogging described in the manual: either 
indicated darkroom fogging, then the problem has been narrowed ci.^ ;;o the 
film itself. 

(3) Run a sheet of film from ^ new box. If there is still fog on the film, refer to the 
section on proper film handling and storage in the manual. If there is no fog, 
then the problem is only with the film in the bin. 

Although the cause could be in the film itself (bad or outdated), look for some external 
source of radiation.* In this example it was found that some radioactive material was 
temporarily stored in an adjacent room near the bin. 



♦The cause of light-fogged film bin is usually indicated by the telltale pattern of low B & F 
at the bottom of the boxes and high density at the top, where exposure to the light is 
greatest. 

The ruined film which is removed from the bin should be kept for use a: processor clearing 
film or to use as "fully exposed" film in correction actions. 



59 



109 



0 



ACTIONS ON PROCESSOR ^ 

Date Time Actions (Circle One - See Key) 



Previous m 

Setting Setting Comnent 



i\TI m^ ^l CC CD CF(RI 
CttR CL CC CD CF RI 



l\lO CL CC CD CF RI 

i{l_!i;io|)CL CC CO CF0 

1|7 CL CC CD, CF RI 



H|I0 <?'.tg)^ 



CL CC CD CF RI 
jjjiLMf CL CC CD CF RI 



ffl/cnCD CF RI 



m IW CL CC CD CF RI R 

3''lQg) CL CC CD CF RI R 

am 

pm CL CC CD CF RI R 



pm CL CC CD CF RI R 



J CL CC CD CF RI K!, 
am 

pm CL CC CD CF. RI R 



pm CL CC CD CF RI R 



pm CL CC CD CF RI R 



pm CL CC CD CF RI RI 



pm CL CC CD CF RI R! 



NO 



KD 
HD 



TO TW MR PT .7r >?0 



•TO TW MR 0T_ 
TO TH HR(oJ[ 



TO r^; MR OT So .iC .. 



TW HR 0T_ 
TD ril(9) 0T_ 
TO TW HR 0T_ 
TD TW HR0 

TD TW- NR 



TD TW HR OT^ 

TD TW HR OT. 

TD TW HR 0T_ 

TD TW MR 0T_ 

TD TW HR 0T_ 

TD TW HR 0T_ 

TD TW HR 0T_ 

TD TW HR OT 



film fiihFft^yA-toRU 



SI' • Cleaned Ri . Increased Replenislmient Rate TD - Developer Temperature Adjust, 

CC - Total Cheraistry Change RL • Lowered Replenishment Rate ' TW - Water Temperature Adjust. 

CO - Changed Developer HD - Hixed New Developer Replen. HR - Hechanical Repair 

CF - Changed Fixer HF - Hixed New Fixer Replen. ■ OT - Other (cooment) 



Hi 



ERIC 



processorJM 



TUVIEI 3«| 3 <\ 



DENSITY DIFFERENCE (CONTRAST) (STEP - STEP. 



2.05 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 



OS 




i 



MEDIUM DENSITY (STEP ) 




BASE PLUS FOG 



ACTIOfIS Of! PROCESSOU 

Date, Time Actions (Circl 
1 1 ' sin 

1 \IH t(!|Q ft CL CC CD CF R 

am 

pi CL CC CD CF r: 



ji CL CC CD CF R 

am 

£ CL CC CO CF' 

am 

pi CI CC CD CF r: 



pm CL CC CD CF I 



am 



£ CL CC CD CF R 

m 

pra CL CC CD CF R 



pm CL CC CD CF R 



pm CL CC CD CF R 



pin CL CC CD CF R 



pm CL CC CD CF I 



pm CL CC CD CF R 



pill CL CC CD CF R 



J CL CC CD CF r: 

am 

J CL CC. CD CF R 

am 

poi CL CC CD CF r: 



poi CL CC CO CF R 



Oni 

® 



•Rl 



Rl 



See Key) 

^D HF TO TW MR 

HD HF TD TW HR 

HD HF TO TW HR 

HD HF TO TW HR 

HD HF TD TW HR 

HD HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD 'HF TO TW HR 0' 

HD HF TD TW HR 0' 

HD HF TD-TW HR 

HD HF-TD TW HR 0' 

HD HF TO TW HR 0' 

HD HF TD TW MR 0" 

HD HF TD TW MR 0' 

HD HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD HF' TD TW HR 0' 



Previous New 

Setting Setting Comment 



IK 



KEY: CL • Cleaned . ' Rl - Increased Replenishment Rate TD - Developer Temperature Adjust, 

CC • Total Chemistry Change RL • Lowered Replenishment Rate ' TW - Water Temperature Adjust. 

CO • Changed Developer HD • Hixed Mi Developer Replen. HR - Mechanical Repair 

■ CF - Changed Fixer HF - Hixed New Fixer Replen. "OT • Other (comment) 



11 



10 



ERIC 



ANSWER: Replenishment rate too high. 

CORRECTIVE ACTION: Lower replenishment rate and run several fully exposed films. 

EXPLANATION: As in earlier examples, this problem is indicated by the gradual upward 
trend observed in the Medium Density plot, although the trend in this case is not quite as 
clear as before and is only seen in the MD region. This does not mean that the apparent over- 
replenishment has only affected the MD, but that the effect on the DD has probably been 
masked to some extent by random (i.e., inherent) fluctuations. 

The proper corrective action, as before, is to readjust downward the replenishment rate 
and run a few fully exposed films to bring the processor back to within control limits. 



63 



ACTIOfIS on PROCESSOR 
Date Time Actions (Cifcl 
^ Wfi ClCC CD CF R 



J CL CC CO CF I 

am 

jii CL CC CD CF R 

pi CL CC CO CF' r: 



jm CL CC CD CF R! 

am '■ 

p CL CC CD CF R 

am ' - ' 

pra CL CC CD CF R 



pra CL CC CD CF R: 



pio CL CC CD CF r: 



am 



pra CL CC CD CF R 



pni CL CC CD CF R 



p CL CC CD CF r: 
am 

pm CL CC CD CF R: 



piu CL' CC CD CF R 



jj CL CC CD CF R 

am 

ji CL CC CD CF r: 

am 

m CL CC CD CF R 



pni CL CC CD CF R 



Om 

0 



Rl 



. See Key) 

HO MF TD TW HR 0' 

HD MF TD TW HR 0' 

HD MF TD TW HR 0' 

HD HF TD Til HR 0' 

HD HF TD TW 1 0' 

HD HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD 'HF TD TW HR 0' 

HD HF TD TW HR 0' 

HD HF TO • TW HR 0' 

HD HF' TD TW HR 0' 

HD HF TD TW HR 

HD HF TD TW MR 

HD HF TO TW HR 

HO HF TD TW HR 

HD HF TD TW HR 0' 

HD HF' tD TW HR 0' 



Previous Hew 

Setting Setting Cogent 



m} CL • Cleaned 

CC - Total Chemistry Chiiiige 
CD - Changed Developer 
CF - Changed Fixer 



RI " Increased Replenishment Rate TD • Developer Temperature Adjust, 

RL - Lowered Replenishment Rate ' TW ■ "Water Teinperature Adjust. 

HD - Hixed New Developer Replen, HR • Hechanical Repair 

HF • Hixed hi Fixer Replen. DT - Other (conent) 



FACILITY ' 



GENERAL HOSPITAL 



PROCESSOR 



. MONTH 



DATE MM 25 W 



TIME 1 3 ^ 3 «| 



3 



DENSITY DIFFERENCE (CONTRAST) (STEP_ - STEP_ 1 



0> 




im 




mo 


11 
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120 



ACTIOflS Ofl PROCESSOR 
Date Time ' Actions (Circle On 



1 jl'j t|!|Q k CI CC CD C 

l}m CL CC CD c 

am 

pm CL CC CD C 

am 

CL CC CD C 

aii! 

poi CL CC CD Ci 
am 

pm CL CC CD C 

on 

pm CL CC CD C 

a;n 

pm CL CC CO C 

am 

pel CL CC CD C 

am 

pm CL CC CD C 

am 

pni CL CC CD C 

am 

pm CL CC CO C 

am 

pm CL CC CD C 

am 

pm CL CC CO C 

am 

pm CL CC CD C 

am 

pm CL CC CO c: 
am 

pm CL CC CO Ci 

am 

pm CL CC CD CI 



RI 



I® 



• See Key) 



Previous New 

Setting Setting Coment 



MO Fi 
MO M 



MO H 



TO TW HR ■ QT .80 _ ,K 

TO TW MR 

TO TW 

TO TW 

TO TW 

TO TW 

TD TW 

TO TW 

TD TW 

TD TW 

TD TW 

■TO TW' 

TD TW 

TD TW 

TD Tl^ 

TO TW 

TO TW MR 01 

TO TW HR 



0' 



0' 



0' 



KEY: CL - Cleaned • ■ RI • Increased Replenishment Rate TD - Developer Temperature Adjust, 

19 CC • Total Chemistry Change RL - Lowered Replenishment Rate TW - Water Temperature Adjust. 

CD - Changed Developer HO - Hixed New Developer Replen. MR - Hechanical Repair 

" CF - Changed Fixer MF - Hixed New Fixer Replen. ■ OT - Other (comment) 



loo 



ERIC 



ANSWER; Chemical oxidation. 



CORRECTION ACTION: Add fresh developer directly to processor developer tank. 

EXPLANATION: This is another example of the reduction in developer strength that can 
occur over an extended period of low-volume processing as a result of interaction of the 
chemistry with the atmosphere (oxidation and evaporation). You will again observe that the 
effect is more pronounced in the DD plot than in the MD due to the faster oxidation of 
hydroquinone. 

The proper corrective action is to add fresh developer directly to the processor 
developer tard< by the methods prevously described until acceptable processing levels are 
restored. 

Three important points must be emphasized, however, for the proper evaluation and 
correction of this common occurrence. 

(1) If the processor was shut down (e.g., over the wed<end) then sufficient time must 
be allowed for the processor to reach proper operating temperature before a 
sensitometric strip is run. If this is not done, then the sensitometric indication 
of low development may be the result of low temperature rather than from 
oxidation. 

(2) If the period of low-volume processing was unusually long (Le., after a holiday 
wed<end), the oxidation effect may be much more severe than is shown here. If 
this is the case, dump the developer and restart the processor rather than try to 
correct it by adding fresh developer. 

(3) Most important, oxidation in the developer tank is primarily the result of its 
elevated temper$iture (over 90^). If the processor must be left running during 
low-volume periods (such as weekends) then a "stand-by" system would be a good 
investment. These systems maintain the processor in an "on" conditon, but 
reduce the water flow and hold the developer several degrees below its operating 
tempjerature. When taken off "stand-by" condition, the developer is quickly 
brought up to its operating temperature. These systems usually conserve a 
significant amount of water and electricity during low-volume periods, and the 
reduced temperature greatly reduces chemical oxidation. 



67 123 



ACTIONS Ofl PROCESSOR 

Date Time Actions (Circle Oni 
ijn ^:|Q 6 CI CC CD CF RI0 
HIH Im CL CC CD CF RI R' 



jpm CL CC CD CF RI'R 
li 

J CL CC CD CF" RI R 

aoi 

pni CL CC CD CF RI RI 



p CL CC CD CF RI R 

m 

jm CL CC CO CF RI RI 

pm CL CC CD CF RI R 



pm CL CC CD CF RI R' 



pm CL CC CO CF RI R 



pm CL CC CD CF RI R 



am 



pm CL CC CD CF RI R 



pm CL CC CD CF RI RI 



jm CL CC CD CF RI R 
pm CL CC CD CF RI R' 



pm CL CC CO CF' RI R 



£ CL CC CD CF RI R 

am 

pm CL CC CD CF RI R 



Previous New 
• See Key) Setting Setting Coiient 

HO HF TO TV MR OT ,iO ' 

MO HF TO TV HR(2l flKl^dtlOn -fl^ \(^^\ acplCA. 

HD HF TO TV HR OT . 

HO HF TO TH HR OT 

HO HF TO TV HR OT 

HO HF TO TV HR OT 

HD HF TO TV HR OT 

i HF TO TV HR 0T__ ; 

'HD 'HF TD TV HR OT 



HD HF TD TV HR OT^ 

HD HF TO ■ TV HR OT^ 

HD HF' TD TV HR'OT^ 

HD HF TD TV HR OT^ 

HD HF TD TV HR OT^ 

HD HF TO TV HR 0T_ 

HD HF TO TV HR OT 



HD HF TD TV HR OT^ 
HO HF' TD TV HR OT' 



KEY: CL- Cleaned ■ RI 

CC - Total Chemistry Change RL 

CO - Changed Developer HD 

p,' CF - Changed Fixer HF 



Increased Replenishment Rate TD - Developer Temperature Adjust, 
Lowered Replenishment Rate ' TV - Vater Temperature Adjust. 
Hixed New Developer Replen. HR - Hechanical Repair 
Mixed New Fixer Replen, ' OT • Other (comment) 



12 
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GENERAL HOSPITAL 



PROCESSORJE 



MONTH 



DATE 


K 


2 




25 


21 


11 




n 


« 




2t 


^1 


If 


30 


50 






























































TIME 


1 


3 


1 


i 


t 


J 






1 


1 


1 


1 




1 


1 































































DENSITY DIFFERENCE (CONTRAST) ISTEP - STEP 




MEDIUM DENSITY (STEP ) 




BASE PLUS FOG 



mmw f\n(^mm^ 



D-MAX 



ACT lOflS 0^ PHOCESSOR 



Previous New 



0 



Ik 




m 



am 



uiUiid \vii ^ic 


One 


- See Key) 




Settlno 


Settinq 

WW wr H IH 


CC CD CF RI 


(5 


1 HO 


HF 


TO 


TW 


HR OT ,10 




jiji An Ai* flf 

CC CD CF RI 


RL 


HO 


HF 


TD 


Ttf 

TW 




— 


JIA Aft Af 

CC CD CF RI 


RL 


MO 


HF 


TD 


TW 


tin rf\T[ 

HR(fT) 


— 


** At*' AV 

CC CD CF RI 


nt 

RL 


HO 


HF 


TD 


TW 


Ufl AT 




CC CD CF RI 


RL 


HD 


HF 


TD 


TW 


HR OT 




CC CD CF RI 


RL 


MD 


HF 


TD 


TW 


iin At 

HR OT 




CC CD CF RI 


RL 


MD 


MP 


TD 


TW 


tin Am 

NR OT 




CC CD CF RI 


RL 


Mn 


MP 

nr 


Tfl 

III 


TW 


NR 01 ' 




CC CD.CF RI 


RL 


w 


'mf 

III 


TD 

lU 


TW 


HR OT 




CC CD CF RI 


RL 




MP 

rir 


TO 

lU 


TW 


HR OT 




CC CD CF RI 


RL 


Ml) 
I'll/ 


MP 

IT 


Tfl 

lU 


•TW 


HR OT 





CC CD CF RI 


RL 


Mil 


IT 


Tfl 

' ILf 


TW 


HR OT 




CC CD CF RI 


RL 


Mn 

w 


MP 


Tn 

lU 


TW 


HR OT 


— — 


CC CD CF, RI 


RL 


HD 


HF 


TD 


TW 


HR OT 




CC CO CF RI 


Al 

RL 


HD 


HF 


TO 


TW 


m OT 




CC CD CF' RI 


RL 


HD 


HF 


TD 


TH 


HR OT 




CC CO CF RI 


RL 


HO 


HF 


TD 


TW 


HR 01 




CC CO CF RI 


RL 


HO 


hf' 


TD 


TW 


HR OT^ 





KEY: CL - Cleaned ' RI 

CC • Total Chemistry Change RL 

CO - Changed Developer HO 

CF - Changed Fixer HF 



Increased Replenistot Rate TD - Developer Temperature Adjust, 
Lowered Replenishment Rate ' TW • Water Temperature Adjust. 
Hixed New Developer Replen, HR • Hechanical Repair 
Mixed New Fixer Replen. ■ 'DT,- Other Iconent) 



ERIC 



ANSWER: Cause unknown. 

CORRECTIVE ACTION: Add fresh developer until processor is back to within the control 
limits. 

EXF1.ANATION: Although it may appear that this exercise was to "trick" the reader, the 
moral of this example is important: if the cause of a problem cannot be found within a 
reasonable period of time (20-30 minutes), stop looking and just correct the problem. 
Although it is certainly desirable to "solve" all sub-optimum processing problems, it must be 
kept in mind that the processor is an important link in a normally busy clinical environment. 
Thus, the processor should not be tied up for too long a time in searching out the source of 
the problem. The problem should be remedied by the appropriate corrective action (in this 
case the addition of fresh developer to increase developer strength) and the processing 
observed for a possible recurrence, if it does not recur, then the problem's source was of no 
consequence. If there is a recurrence, then that is the proper time to spend more effort in 
locating the cause. 



130 



10 



ACTIONS ON PROCESSOR 
Date Tk Actions (Cifcl 
j \V\ U k CI CC CO CF 
J:05 pi CL CC CD CF R 



in 



t||3o qio6(ft a CC co cf r: 

i\H S'lO^^ CL CC CD CF' r: 

pni'CL CC CD CF R: 



p CL CC CO CF r: 
aiii 

jm CL CC CD CF I 

m 

M CL CC CD CF r: 



pm CL CC CD CF R: 



ji CL CC CD CF r: 

am 

pm CL CC CD CF R 



jpm CL CC CD CF R: 
am 

pm CL CC CD CF R 



CL CC CD CF R 

am 

jm CL CC CD CF R 

am 

pm CL CC CD CF R: 



pm CL CC CD CF R 



pm .CL CC CD CF R 



On 



9 



See Key) 



Previous New 

Setting Setting Coiient 



KO HI 



HO 




KD H 

HD H 

HO 'H 

HD H 

HD H 

HD H 
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KEjf: CL- Cleaned 

CC • Total Chemistry Change 
CD • Changed Developer 
CF - Changed Fixer 



TD TH HR OT .tO 



TD TH HR (0 



'TD TW HR@ 

TO TH HR 0 

TD TW HR 0 

TD TW HR 0 

TD TW HR 0 

TD TW HR OT 

TD TW HR 0' 

TD TW MR 0 
TD'TW 



0 
0 
OT 



■TD T^l HR 

TO TW HR 

TD TW HR 

TO TW HR 

TD TW HR 

TD TW HR 0' 

TD TW HR 



RI - Increased Replenishment Rate TD - Developer Temperature Adjust, 

RL - Lowered Replenishment Rate Ti - Water Temperature Adjust. . 

HO • Hixed New Developer Replen. HR • Hechanical Repair 

HF • Nixed New Fixer Replen. • 'OT - Other (coment) 
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FACILITY. 



GENERAL HOSPITAL 



PROCESSOR.™ 



jONTHiW^I 



DATE 


» 






B 


21 


W 










21 


11 


11 


30 


50 


1 


1 




1 


1 




















































■TIME 


1 


3 


1 


3 


1 


J 




? 


1 


1 


1 


1 


3 


1 


1 


10 


4 




i 


1 


s 



















































DENSITY DIFFERENCE (CONTRAST! (STEP - STEP ) 



2.05 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 



i 



I 



MEDIUM DENSITY (STEP ] 




, BASE PLUS FOG 



1011 


m 




11 mo 


mi 


010 11 


mo 


112 


1120 





















D-MAX 
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ACTIONS Ofl PRESSOR 

Previous flew 

Date Time Actions (Circle One - See Key) Setting Setting Coient 

ijlH i|!|o|) CL CC CD CF RI^ HD HF TO TV MR OT .80 



Im ^l CC CD CF RI RL MO HF TO TH MR^^ fl)ll^fltm-fla (flOJ ft^pltA. 

^|;6 qiOOft CL CC CD CF RI -RL HO MF TD TW MR @ Ajj iOftthU^fl^h ->e£fttOn(irtto^ 

CL CC CD CF' RI RL(5®TD TW MR 0T_ Ta>^fe Lcu^ 



j; CL CC CD CF RI RL HD MF TO TW MR 0T_ 

£ CL CC CD CF RI RL HD HF TD TW MR 0T_ 

an 

j' CL CC CD CF RI, RL MD HF JO TW MR 0T_ 
an 

pm CL CC CD CF RI Rt MD 'HF TD TW MR OT 



£ CL CC CD CF RI RL HO HF TO TW HR OT^ 

am 

pm CL CC CD CF RI RL HD HF TD TW HR OT 



jn CL CC CD CF RI RL. HD HF' TO T^I MR OT^ 
am 

pra CL CC CO CF RI RL HD HF TD TW HR OT 



p; CL CC CD CF RI RL HD HF TD TW HR OT^ 
i 

ra CL CC CO CF RI RL HD HF ' TO TW HR OT^ 
i 

pm CL CC CD CF RI RL HD HF TD TW HR 0T_ 
i ■ . " 

pi CL CC CD CF RI RL HD HF TO TW HR 0T_ 

i ' ■ , 

pin CL CC CD CF RI RL HD HF TD TW HR OT 



S|5 i:)oV CL CC CD CF RI RI HO HF TD TW HR @ fopb. I>v^^flt>(l. iHVXg^ '^jilotp 



KEY: CL- Cleaned • RI • Increased Replenisknt Rate TO -Developer Temperature Adjust, 

CC - Total Chemistry Change RL • lowered Replenishment Rate ' TW • Water Temperature Adjust 1^,0 

CD • Changed Developer HO • Hixed New Developer Replen, HR - Mechanical Repair ^ u 

CF - Changed Fixer HF • Hixed New Fixer Replen. ■ 'OT • Other (conent) 



ANSWER: Replenishment too concentrated. 

CORRECTIVE ACTION: Dilute replenisher with water until proper specific gravity is 
reached. 

EXPLANATION: This iS another example of a problem encountered in an earlier exercise. 
The sensitometric indication of high MD arid OD was found shortly after a new batch of 
developer replenisher was mixed. Thus, after first determining that the developer 
temperature was normal, the next thought should be in the direction of the replenisher tank. 
A specific gravity test quickly indicates insufficient dilution. 

As before, additional water should then be slowly mixed in until the correct specific 
gravity is obtained. An important point to remember when mixing new developer replen- 
isher is that it is easy to add more water to get the right specific gravity, but it is 
impossible to take out. Therefore, somewhat less water should be added when doing the 
dUution than is called for, followed by a specific gravity measurement. Then, more water 
can be slowly mixed in if required until the right dilution is reached as indicated by the 
specific gravity. This "ounce of prevention" can eliminate several incidences of improper 
processing which would require throwing out an entire tank of developer. 



ACTIONS ON PROCESSOR 



Date Time Actions (Circle Oni 



ill 



aot 



.HM) CL CC CD CF RI(rl) MD HF TO TW HR OT .gQ ^J£_ 
!:0S F CL CC CD CF RI 



^|30 HlOOA CL CC CD CF RI 

. aoi 
gf^ P30{i| CL CC CD CF' RI. 

mi 

CL CC CD CF RI 

aiii 

pm CL CC CD CF RI 



am 

jm CL CC CD CF' RI 

aiii 

£ CL CC CD CF RI 

aei" 

pm CL.CC CD CF RI 



jn CL CC CD' CF RI 

am 

pni CL CC CD CF RI 



• pm CL CC CD CF RI R 

om 

pm CL CC CO CF RI R 



J CL CC CD CF RI R 

am 

jm CL CC CD CF RI R 

am 

J CL CC CD CF' RI R 
am 

£ CL CC CD CF RI R 

am 

pm CL CC CD CF RI RI 



See Key) 



Previous New 

Setting Setting Coment 



HD HF TO TW . HR(^ 
HD HF TO TW HR @_ 



[g^TO l\i HR OT 
HO HF TD TW HR fO' 



HO HF TO TW HR OT 

HD HF TO TW HR 0T_ 

HO HF TO TW HR 0T_ 

HO 'HF TO TW HR OT 



HD HF TO TW .HR 0T_ 

HO HF TO ■ TW HR 0T_ 

HD HF' TO TW HR OT. 

HD HF TD TW HR 0T_. 

HD HF TD TW HR OT^ 

HD HF TO TW HR 0T_ 

HO HF TO TW HR 0T_ 

HD MF TD TW NR 01 



HF TO TW HR OT' 



~ " 1 < * ■ • Replenishment Rate TD - Developer Temperature Adjust, 

C . T tal h mis ry Change L - lowered Replenishment Rate TW - Water Teoipera ure Adjust ■ 

CD- . ange Developer 0 - Hixed New Developer Replen. MR . Hechanica Re i 

CF . Changed Fixer NF - Nixed New Fixer Replen. OT - Other (comen ) 



i3j 



FACILITY, 



GENERAL HOSPITAL 



.processorJ!^ 



.monthWE 



DATE 








13 


21 








n 






11 


1! 


30 


50 


1 


1 




1 


1 


r 


J 


6 


6 


7 


] 








































TIME 


1 


3 


1 


3 


1 


i 




t 


1 


1 


1 


1 


i 


1 


1 


10 


1 




i 


1 


8 


3 


1 


I 


1 


3 









































DENSITY DIFFERENCE (CONTRAST) (STEP - STEP- 



2.05 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 



liiii 



ill 



I 



ii: 



iiii 



1 



i 



MEDIUM DENSITY (STEP I 



BASE PLUS FOG 














1120 

















er|c ^^i* 



141 



si 

CO 



ACTIONS Ofl PROCESSOR 
Date Time Actions (Circle Om 



Ik 



CC CD CF RI 
lilL-!W5 CL CC CO CF RI 



8 



H[?0 H'.QQA cL CC CD CF RI 
I . am 

5:sogij CL CC CD CF' ri 



5/? mV a CC CO CF RI 

Sn j.'orpni CL CC CD CF RI 

am 

F CL CC CD CF' RI 

am 

pm' CL CC CO CF RI 



jra CL CC CD CF RI R 

m 

jm CL CC CO CF RI R 

am' 

J CL CC CO CF Rr R 

am 

jm CL CC CD CF RI R 
am 

jn CL CC CD CF RI R 

am 

J CL CC CO CF RI Ri 
am 

M XL CC CD CF RI RI 
am 

Ji CL CC CD CF' RI R' 

■ ara 

jra CL CC CD CF RI R 

am 

pm CL CC CO CF RI R 



See Key) 



HO MF 
HD HF 
HO HF 

HD HF 

HO HF 

HO HF 

HD HF 

HO 'HF 

HO HF 

HD HF 

HO HF' 

HD HF 

HD HF 

HO HF 

HD HF 

HD HF 

HD HF' 



'0 TW HR OT M 
TO TW HRfOT 



KEY; CL- Cleaned 



RI • Increase 



Previous Hew 

Setting Setting. Conent 



■0 TW HR @_ 



'0 TW HR AT 



TW HR(oJ[ 
■0 TW HR(^ 



TO TW HR 0T_ 

:D TW HR 0T_ 

TO TW HR 0T_ 

'0 TW HR OT^ 

■TW HR OT^ 

TW HR OT^ 

TW 'HR OT^ 

TW HR OT^ 

TW MR 0T__ 

TW HR OT^ 

TW HR 0T_ 

TW HR OT' 



fo|kh.lty.[)ilCij). BiUg) ^ii.dltf 



^ Replenisteent Rate TO - Developer Temperature Adjust, 

CC • Total Chenistry Change RL - lowered Replenishment Rate ' TW - Hater Temperature Adjust. 

CO ■ Changed Developer HO • Hixed New Developer Replen. ^ NR - Hechanical Repair 1 j ^ 

CF - Changed Fixer HF • Mixed New Fixer Replen. • 'OT - Other conent) Lvj 



ERIC 



ANSWER: First sensitometric strip not from control box. 
CORRECTIVE ACTION: None. 

EXPLANATION: The lesson of this exercise is that it is important to verify a processor 
change before searching out a processor-related case. This verification (Consists of nothing 
more than making a second sensitometric strip to see if the change is still evident. In this 
case, the second strip was normal. It was then realized that the first strip was erroneously 
made on a sheet of film not taken from the control box.* The observed change was due to 
differences in the film and not related to the processor at all. 

Other similar "anomalous" sensitometric exposures may be due to momentary electric 
"surges" through the sensitometer during exposure, as an example. A single additional 
sensitometric strip will uncover most such situations, and save searching out a nonexistant 
processing problem. 



♦There is a fair amount of legitimate feeling that control film should not be kept in the film 
bii, this example being one such reason. If it is not kept in the bin, small amounts of it 
shciuld be kept in a light-tight film carrying case, the rest kept refrigerated until needed. 
There is, however, at least one reason for keeping it in the bin: it Will be subject to the 
same conditions as the regular film, and resulting environmental problems will evi- 
denced in the control strips which may otherwise go unnoticed for a length of time. If kept 
in tfie film bin, the control film must be readily distinguished from the rest either by 
keying it in its box with the top rq>laced, or by keeping it in its bag with flap folded over. 




mm on mm 



Date Time Actions (Cifcle One - See Key) 

t(:/Q 6 CL CC CD CF RI ft) HD W 

g.'OsVi CL CC CD CF RI 
, am 

^|?0 Wfe CL CC CD CF RI 

am 

£lOi CL CC CD CF' RI 



Previous New 

Setting Setting Coiment 



55 



ill 



jrjO£ ct a CO cf ri h 

am 

3:05" pa CL CC CD CF HI I! 

pi CL CC CO CF RI R 

ain 

pm CL CC CD CF RI R 



pra CL CC CD CF RI RI 



pm CL CC CD CF RI R 



J CL CC CD CF RI RI 
an 

poi CL CC CD CF RI R 



J CL CC CO CF RI R 

am 

J CL CC CD CF RI R 

ain 

J! CL CC CD CF RI R 

m 

prCL CC CD CF RI R 



p CL CC CD CF RI RI 

am 

W CL CC CD CF RI R 



HO MF 

HO HF, 

HO HF 

HD HF 

HD HF 

HD HF 

HD ¥ 

HO HF 

HO HF 

HD HF' 

HD HF 

HD HF 

HO HF' 

HD HF 

HD HF 

HO HF' 



K|I: CL - Cleaned Ri . Increase_ 

CC • Total Cheoiistry Change RL • Lowered R 



CF • Changed Fixer 



HF - Hixed New 



Vi MR OT .80 jr 



TW HR 



TW HR 01 



TW HR 01^ 
TW HR(^ 

Trf HR 



TW HR OT^ 

TW HR 0T_ 

TW HR 0T_ 

TW HR 0T_ 

■TW HR 0T_ 

TW HR 0T_ 

TW HR 0T_ 

TW HR OT^ 

TW HR 0T_ 

Til HR 0T_ 

TW HR OT^ 

TW HR OT' 



1^ S-iftipolfatAfflnitolboK 



Replenishment Rate TD ■ Developer Teoiperature Adjust, 
lenishment Rate ' TW • Water Temperature Adjust. 



CD - Changed Developer HO - Hixed New Developer Replen. HR - Hechanical Repair 



ixerReplen. ' OT - Other (cownt) 



m 



GENERAL HOSPITAL PROCESSOR_E! MONTHi??M 



DATE 

TIME 


» 




8 


2? 


21 










2« 


2S 




•11 


30 


50 


1 


1 










J 


4 


1, 


1 


7 


! 






11 


II 


11 


11 


IJ 


IJ 


11 


W 


1? 
















1 


3 


1 


I 


1 


J 






1 


1 


1 




3 


1 


1 


10 


1 




S 


1 


8 


3 


1 


1 


1 


S 


"i 


3 




1 


1 




1 


1 


1 


10 


<\ 


1 

















DENSITY DIFFERENCE (CONTRAST) (STEP — -STEP — ) 




D-IVIAX 



^^m^ — — — — — r — — — — ~ j j I 

148 

er|c14'/ 



Previous New 
Setting Setting Coraient 



ACTIOi^'S ON PHOCESSOR 

Date Time Actions (Circle One - Sc Key) 

^ tjllQl l CL CC CD CF RI0 MO HF TO TW MR OT jfl JS" 

^\VI Im CL CC CD CF RI RL HO HF TO TW 

, am y 

^|?0 tjlOCft CL CC CD Cr RI RL HD MF TO TW MR (O 

;;;o i CL CC CD CF RI RL(^0TD TW MR 



00 
10 



5|S CL CC CD CF RI RL HD MF TD TW MR 



I am 



ft 

CC CO CF RI RL MO HF TD TW HR(Ot) 



pm CL CC CD CF RI RL MO HF TD TWfto 

lii 

pm CL CC CD CF RI RL HD HF TO TW HR OT 
1 

pm CL CC CD CF RI RL HD ^HF TO TW HR 0 



JJ CL CC CD CF RI RL HD HF TD TW MR 0" 

am 

J CL CC CO CF RI RI HD HF TD'TW HR 0" 
am 

J CL CC CD CF RI RL HD HF' TD TW HR 0' 

am 

J CL CC CD CF RI RL HD MF TO TW HR 0' 
"i 

pra CL CC CO CF RI RL HD HF TO TW HR 0' 
li 

J CL CC CO CF RI RL HD HF TO TW HR 0' 
11 

n CL CC CO CF RI RL HD HF TO TW HR 0' 
am 

J CL CC CO CF RI RL HD HF TD TW HR 0' 

am 

pm CL CC CO CF RI RL HD HF TO TW HR 0 



id 

ERIC 



KEy: CL • Cleaned RI • Increased Replenisliinent Rate TD - Developer Temperature Adjustr 

CC • Total Chemistry Change RL • Lowered Replenishment Rate TW - Water Temperature Adjust. 

CD - Changed Developer HO • Mixed New Developer Replen. MR • Hechanlcal Repair 

CF • Changed Fixer MF - Mixed New Fixer Replen. DT • Other (comment) 




ANSWER: Replenisher microswitches stuck. 



CORRECTIVE ACTION: Repair microwswitches and run several fully exposed films. 

EXPLANATION: In this case, the cause of a processing problem could have been detected 
by observing the physical condition of the processor itself. An observant individual may 
have noticed that the developed replenisher tank was emptying unusually fast, and that the 
flow meters showed a continuous stream of replenishment. 

The problem was traced to tine replenisher microswitches which remained on per- 
manently as a result of mechanical failure. Following mechanical repair, the processor was 
restarted and the problem solved. Remember, it is very important to remain alert to the 
physical condition of the processor. It is, after all, a machine, and machines can malfunc- 
tion and break down. 

Also, as with most machines, much may be observed about the processor's condition by 
listening to it. Many minor problems can produce noises different from usual. In this 
example, since you can hear the replenishment pumps on many processors, you- may have 
noticed that the pumps were running continuously, or, at least, that they were not going on 
and off. Thus, listen! 
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ANSWER:' Overreplenishment caused by single emulsion roll film tripping microswitches. 
CORRECTIVE ACTION: Run several fully exposed films. 

EXPLANATION: The problem indicated in this exercise is one which may be severe in 
faciUties that routinely process strip film (105 mm, cine, etc.) through the regular 
department processor. If the roll film is processed in such a way as to trip the replemsher 
microswitches, then replenishment will be pumped into the processor during the entire 
length of the strip film, without using up nearly that amount of developer. Possible 
corrective actions: 

1. If the processor has microswitches located only at either end of the feed tray, 
then process the strip film only down the center; then either manually add 
replenisher as needed (Le., as indicated by a sensitometric strip) or use a 
previously processed film as a leader*. 

2. If the processor has microswitches controlled by a single bar along the entire 
length of the feed tray, either replace or readjust the switches so that roll film 
does not trip tiiem, or turn replenishment rate down very low prior to processmg 
*e strip film; afterwards return rate to normal and correct as before. If this 
procedure is not followed, improper replenishment may result after every strip 
film processed. 
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*51nce the single emulsion roll film is generally of much lower average density (being single 
emulsion) than sheet film, the previously processed leader will usually provide sufficient 
replenishment, but not if large amounts of roll film are run at once. In this case, it would 
probably be worthwhile to invest in a roll film processor rather than continue to process 
roll film under possibly liess tfian ideal conditions. 
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AFTERWORD 



As a result of the previous exercises, a few patterns of emphasis may have become 
evident to the reader. These points are, in fact, very important and are summarized here 
one last time as a final word: 

(1) Many processing problems are the result of human error in actions taken on the 
processor. These can often be avoided by following a few simple rules: 
whenever chemistry is changed or remixed, test it (either sensitometrically for 
chemistry inside the processor or by specific gravity for replenisher) do hot 
make thermostat adjustments unless it is fairly certain that the thermostat is 
improperly set; finally, be sure to enter all actions taken on the processor in the 
maintenance log so problems related to those actions may be quickly corrected 
when they do occur. 

(2) Two of the more common processing problems are caused by improper replenish- 
ment and improper wash water temperature. The first will usually have to be 

lived with as unavoidable if there is a large daily variation in workload and exam 
distribution. The second can usually be eliminated to some extent through 
investment in high quality mixing valves and pressure regulators. 

(3) Remember not to spend a lot of time tracking down the source of every pro- 
cessing problem. If you cannot be find it in about a half hour or less, then 
proceed to counteract it without looking further. If a problem reappears, then 
spend more time in searching out its origin. 

(*) With experience, most problems can be quickly and easily solved with little more 
than diligent monitoring and common sense. 

A word of warning (and consolation) is given to "small" facilities with automatic 
processors which process 50 sheets of IV' x 17" film (or the equivalent) per day. These "low 
volume" processors are, for the most part, extremely difficult to stabilize or maintain. 
Success may be achieved, however, through the use of standby systems and a technique 
known as "flood replenishment," a method in which developer replenisher containing starter 
solution is introduced into the processor at timed intervals, regardless of the number of 
films being processed (3). 
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